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INTRODUCTION 


The production of deciduous-tree fruits constitutes one of the impor- 
tant industries of the Pacific Northwest, and the annual value of the 
commercial deciduous-fruit crop in this region is nearly one fifth that 


1 Credit is given to the following authors for illustrations in this circular which have appeared in earlier 
publications: A. L. Quaintance and E. H. Siegler, figures 2, 3, 6, 7, 8, 10, 11, 13, 14, 15, 16, 18, 20, 21, 23, 25, 
26, 28, 37, 38, 39, 41, 42, 43, 44, 47, 48, 50, 51, 55, 68, and 72; E. J. Newcomer and M. A. Yothers, figures 4, 
D; 7; ‘and 19; M. ie Yothers, "figures 29 and 30: (OR Weigel and W. Middleton, figure 31; S. E. Crumb, 
figure OMe wae ourarel, W. M. Davidson, and E. J. Newcomer, figure 52; D. F. Fisher and E. J. New- 
comer, figure 58; A. L. Quaintance and A. CG. Baker, figures 60, 71, and 77; O. I. Snapp, figures 61 and 62; 
B. A. Porter, figure 66; F. H. Chittenden, figure 75; E. A. McGregor, figure 76; and C. L. Marlatt, 
figure 79. The photograph for figure 49 was furnished by the Oregon Agricultural Experiment Station and 
the photograph for figure 67 was furnished by the Idaho Agricultural Experiment Station. 
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of the total for the United States. The average value over the 5-year 
period 1926-30 was about $59,000,000. The annual loss due to 
insects in the United States, including the actual loss of fruit and the 
cost of combating the insects, has been conservatively estimated at 
10 percent of the value of the crop. This does not seem too high for 
the Pacific Northwest, and it is thus apparent that insects take an 
annual toll of nearly $6,000,000 from the fruit growers in this region. 
This circular gives information about the most important insects 
found in the orchards of Oregon, Washington, Idaho, and western 
Montana. : 
APPLE AND PEAR INSECTS 


CODLING MOTH 


No insect causes greater loss to apple and pear growers in the 
Pacific Northwest than does the codling moth (Carpocapsa pomonella 
L.). Individual growers may lose more than 50 percent of the crop, 
but by using proper control methods they could usually keep the 

Josses below 5 percent. 
The codling moth 
occurs in practically 
all the apple-growing 
districts of the West, 
having been acciden- 
tally introduced from 
Kurope into the East- 
ern States and thence 
transmitted to the 
Pacific coast. 


NATURE OF INJURY 


The larva or worm 
is the only injurious 
stage of the codling 
moth, and the only 
injury of consequence 
is to the fruit. The 
young worms, upon 
hatching from the eggs, crawl to the nearest fruit and burrow 
into it, producing the familiar wormy apple or pear. Many worms 
enter through the calyx end, where the calyx affords them protection 
and they can easily obtain a foothold. Many others enter at the 
point where two fruits touch, or where a leaf is in contact witb a 
fruit. Still others are able to burrow into the exposed side of the 
fruit. The worm penetrates the skin and excavates a small cavity 
beneath it in an hour or so. Jt remains near the surface for a few 
days and then burrows to the center of the fruit, usually feeding 
chiefly on the seeds and core. When full grown the worm makes a 
large tunnel to the surface through which it leaves the fruit. Wormy 
fruit is of small commercial value, since it will not keep long, and the 
es of some States forbid its being shipped, except to byproducts 

ants. 

2 A form of injury other than the tunneling is the “sting’”’ (fig. 1), 
caused by a worm that started to burrow into the fruit and then 
died, usually as the result of feeding on poison spray on the fruit. 


FIGURE 1.—‘‘Stings”’ produced by codling-moth worms on apple. 
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This poison acts rather slowly, and the worm often makes a small 
burrow before it dies. Stings range from pin-point size, made by 
worms that have just succeeded in puncturing the skin, to an eighth 
of an inch or more in diameter, the larger boles being made by worms 
that have fed for several 
hours. Holes of the lat- 
ter size often cause the 
fruit to be classified as 
culls, for although it is 
not actually wormy it 
is so injured that it is 
very liable to decay. 
Smaller stings, if prop- 
erly healed so _ that 
decay will not follow, 
are not so important, - 
and fruit haying them FIGURE 2. Coding moth _Jarva pet pupa in cocoons. Twice 
is ordinarily not culled 

out altogether, but is somewhat lowered in grade. Worms occasion- 
ally feed for a time inrapidly growing twigs or in the midribs of 
leaves, but this injury is of no consequence, and such worms are not 
able to mature. 


LIFE HISTORY 


The codling moth passes the winter as a worm in a cocoon (fig. 2) 
about three fourths inch long, which is constructed under the loose 
bark of the trees, in cracks and crevices on the trunks, attached to the 
trunk just below the surface of the ground, or in protected places in 
boxes, sacks, and packing sheds. The 
overwintering worm just about fills the 
cocoon and is dirty white or pinkish, with 
a brown-head. All of the last brood of 
worms that left the fruit before it was 
packed, and a part of the preceding 
brood, hibernate. In the spring the worms 
construct exit tubes of silk, transform to 
pupae, and later to moths, which escape 
through the exit tubes. The first moths 
appear about the time Winesap apple trees 
are in bloom, and the largest numbers of 
moths are flying late in May or early in 
June. The moths (fig. 3) are rather in- 
ieunY 3 coding moth. Three, conspicuous, having a maximum wing 

ot spread of about three fourths inch. The 
front or upper wings are brownish gray, crossed with lines of lighter 
gray, and with a bronze band at the tip. The hind wings, which 
are covered when the moths are at rest, are grayish brown. The 
moths live for about 2 weeks. They lay most of their eggs between 
sundown and 9 or 10 p.m., but very few eggs are laid if the tem- 
perature at this time is below 60° F. Under favorable tempera- 
tures most of the eggs are laid during the second, third, and fourth 
evenings after the moths have emerged, but in the spring cool 
weather may prevent egg laying altogether for a week ormore. The 
eggs (fig. 4) are pearly white, about the size of pinheads, and resem- 
ble thin convex disks, A few days after it is laid a red ring appears 
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in the egg, and the day before the worm hatches a black spot, the 
head of the worm, is easily seen. Most of the first-brood eggs are 
laid on the leaves. 

The earliest-laid eggs are usually subjected to cool weather and 
the worms do not hatch for 12 to 14 days. As the temperature 
becomes higher, the incubation period of the egg shortens, the mini- 
mum being 5 days, although in extremely cool weather it may be as 
long as 3 weeks. Worms are hatching from eggs and entering the 
fruit for about 5 weeks, and are most numerous during the first half 
of June. These worms feed in the fruit for about 3 weeks and then 
leave it and spin cocoons. About 75 percent of them continue their 
development into pupae and moths, but the others remain in their 
cocoons until the following season. The worms that transform pass 
through the pupal period in about 2 weeks, and the first individuals 
of the second brood of moths appear early in July. After this time 
moths are present in large numbers until cool weather in the fall, the 


FIGURE 4.--Codling-moth eggs: Left, natural size on apple leaf; right, single egg, 35 times natural size. 


first period of stormy weather in September usually ending the 
activities of the moths for the season. Many eggs of the second brood 
are laid on the fruit, and during the warm weather of July and 
August they ordinarily hatch in 6 or 7 days. The worms often remain 
in the fruit for more than a month in the fall, and many of them are 
still there when it is picked. They may leave the fruit before it is 
packed, and for this reason large numbers of wintering worms in their 
cocoons may be found in picking boxes and packing sheds. 

The codling moth is very sensitive to variations in temperature. 
In the warmer localities there is often a partial third generation, but 
at greater elevations and along the coast there is no third generation 
and the second generation is smaller than elsewhere. In any locality 
the yearly abundance of worms varies greatly, as it is dependent on 
weather conditions. Winter temperatures of —15° F. or colder kill 
some of the overwintering worms. Probably the most important 
effect of temperature occurs during May and June, when large num- 
bers of first-brood eggs are laid if the weather is warm, but the number 
is greatly reduced if it is cold or rainy. Thus an early, warm season 
produces many worms, but a late cool season has the opposite effect. 


ORCHARD INSECTS OF THE PACIFIC NORTHWEST 5 


The fruit grower should therefore study weather conditions as well as 
conditions in his orchard and plan his spraying schedule accordingly. 


CONTROL. 


Spraying the fruit to protect it from the codling moth is so effective 
that this method of control is far more important than all the other 
methods put together. Maximum efficiency is not so easily at- 
tained in spraying for the codling moth as in spraying for other pests, 
because more sprays are necessary, and the time of application is more 
important, since a spray applied at the wrong time may be largely 
wasted and the fruit left unprotected when large numbers of worms 
are hatching. Other orchard operations, such as irrigating, culti- 
vating, thinning, and the handling of alfalfa cover crops, should not 
be allowed to interfere with the spray schedule. It is more difficult to 
determine the proper time for applying codling-moth sprays than for 
applying any of the other sprays used by the fruit growers of the 
Pacific Northwest, as the time differs from year to year. 

The calyx spray is applied for the purpose of depositing enough 
poison in the calyx cup to kill all the worms that attempt to enter the 
fruit at that place. Since more than half of all the worms may 
attempt to enter the fruit through the calyx, it is very important that 
the calyx spray be applied thoroughly. Spraying should begin as 
soon as most of the petals have dropped (fig. 5, A) and should be 
completed before many of the calyx cups have closed (fig. 5, B). 

In certain favored localities, particularly along the coast, spraying 
may not be necessary at all, or perhaps the calyx spray will suffice. 
In most of the region, however, one or more cover sprays are required, 
the number depending on the altitude, climate, degree of codling- 
moth infestation, and other factors. In the great majority of apple 
orchards in the Pacific Northwest 5 cover sprays should be used, 3 for 
the first brood and 2 for the second brood. (See spraying schedules, 
De le) 

It is very important that the first-brood sprays be applied thor- 
oughly and at the proper time, in order to eliminate as far as possible 
the first brood of worms. The first cover spray should be applied 2 
to 3 weeks after the calyx spray, and is the most difficult to time 
properly. However, it may be timed by observing the numbers of 
moths entering baits placed in the trees (p. 72), and also the tem- 
peratures registered at 8 p.m. by a thermometer hung in the orchard 
away from the buildings. These observations should begin as soon 
as the calyx spray is completed. When two or more consecutive 
nights occur with temperatures of about 60° F. or higher at 8 p.m., 
after the appearance of numbers of moths in the baits, the cover 
spray should be completed within 10 days. In most localities two 
or more cover sprays are necessary for the first brood, and these 
should be applied at intervals of 10 days or 2 weeks, using the baits 
as indicators of the activity of the moths. 

The second-brood worms begin to hatch about 8 or 10 weeks after 
the petals have fallen. The influx of increasing numbers of moths 
in the baits during July will give an accurate indication of the need for 
second-brood spraying, which should begin as soon as a definite 
imcrease occurs. In moderately infested orchards 1 more cover spray 
about 4 weeks later is sufficient, but in many cases 2 more sprays, at 
intervals of 3 weeks, are needed. There is seldom any use in spraying 
after the middle of August. 
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Pears ordinarily do not become so wormy as apples, particularly 
when interplanted with them, the moths showing a preference for the 


apples. In solid plantings of pears, the fr 


FIGURE 5.—A, Apple blossoms from which the petals have just 
fallen; the right stage at which to apply the calyx spray 
for the codling moth; B, too far advanced for calyx spray. 


ing of the mature fruit, a spreader should 


uit often becomes decidedly 
wormy unless properly 
sprayed. A calyx spray 
should always be applied, 
but as the pear calyces do 
not close rapidly, there is 
more time in which to apply 
this spray to pears than to 
apples. Following the 
calyx spray, a cover spray 
should be given about 4 
weeks after the petals have 
dropped. Where pears are 
interplanted with apples, 
they may be sprayed at the 
same time as the apples. 
In the warmer sections it is 
necessary to apply further 
cover sprays according. to 
the seriousness of the infes- 
tation. Bartlett or other ear- 
ly varieties should not be 
sprayed after the end of July, 
as they are usually harvest- 
ed in August. If only one 
spray is needed, it may be 
applied at the time of the 
first cover spray for apples, 
and will act as a combined 
calyx and cover spray, be- 
cause most of the calyx cups 
in pears remain open until 
after this time. If experi- 
ence has indicated that this 
one spray is insufficient, a 
calyx spray should be ap- 
plied earlier in the season, 
because peats are more sub- 
ject to calyx worms than 
apples and need more pro- 
tection in the calyx. (See 
spraying schedules, p. 71.) 
In order to facilitate aneven 
distribution of the spray 
over the smooth waxy sur- 
face of the pears and to pre- 
vent objectionable blotch- 
be used in the cover sprays. 


On account of the importance of codling-moth sprays, adequate 
spraying machinery is essential. Much of the failure to control the 
worms is due to the use of spray outfits that are too small or are in 
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poor condition. In many cases stationary spraying systems are much 
more efficient than portable outfits. 

A number of insecticides may be used for controlling the codling 
moth. Chief of them is acid lead arsenate. The powdered form is 
ordinarily used at the rate of 2 pounds to 100 gallons of water, but in 
severely infested orchards this quantity may be increased to 3 pounds. 
Fish oil and certain colloidal materials, ordinarily known as spreaders, 
may be used to advantage to cause a larger quantity of lead arsenate 
to adhere to the fruit, or to prevent blotching. Fish oil may be used 
in the proportion of 1 pint or 1 quart to 100 gallons of spray, and other 
spreaders may be used in the proportion of pound to 100 gallons of 
spray. If lime-sulphur solution must be used for the control of scab 
or powdery mildew, it may be combined with the lead arsenate. The 
lime-sulphur should be put into the tank while it is being filled, and 
the lead arsenate added just before beginning to spray. The mixture 
should be used at once on account of a chemical reaction which occurs. 
This reaction may be retarded by putting casein spreader or hydrated 
lime into the tank before the other materials are added, using them 
at the rate of 1 pound to 100 gallons of spray. 

Residues of arsenic and lead in excess of the tolerances permitted by 
the Federal Food and Drug Administration must be removed by wash- 
ing or wiping before the fruit issold. Although this is not ordinarily 
difficult,” the grower should avoid spray schedules that may result in 
excessive residues. The tolerance for lead now permitted does not 
make it possible to use lead arsenate for the second brood, and con- 
templated restrictions may stop its use altogether. It may be pos- 
sible to use arsenicals not containing lead, such as calcium arsenate 
or manganese arsenate, although these materials may cause burning 
and do not usually control as well as the lead arsenate. 

Mineral-oil emulsions (p. 68) are very valuable for controlling the 
codling moth if used in conjunction with the arsenical or some other 
materiai. One gallon of the emulsion to 100 gallons of spray is 
sufficient, and not more than 4 applications should be made in a 
season. QOu:l emulsions may cause a severe drop of fruit and foliage 
if applied on trees that have received sulphur sprays within 2 
months. Therefore, when the use of sulphur sprays is necessary for 
the control of apple powdery mildew or other fungous diseases, oil 
cannot be used with safety in the early cover sprays. Oil may be 
used most effectively when most of the eggs are on the trees, since 
its chief value lies in its ability to destroy eggs. It will generally be 
most valuable if added to the second and third cover sprays for the 
first brood, and to one or more sprays for the second brood. Since 
it also causes the lead arsenate to adhere more firmly to the fruit and 
foliage, there will be difficulty in removing the spray residue if the 
combination of oil emulsion and arsenical is used in the second-brood 
sprays. For these late sprays nicotine sulphate (40 percent nicotine) 
may be combined with the oil emulsion very effectively in place of the 
arsenical, using it in the proportion of one half to two thirds of a pint 
to 100 gallons of spray. In the arid valleys, also, cryolite (sodium 
fluoaluminate), in the proportion of 3 or 4 pounds to 100 gallons, may 
be used in the second-brood sprays. ‘This material should not be 
used alone but only in conjunction with an oil emulsion or with fish 


2 Detailed instructions for removing spray residues may be found in Farmers’ Bulletin 1687, Removing 
Spray Residues from Apples and Pears. 
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oil. Excessive residues from this material must be removed by wiping 
or washing the fruit before it is marketed. 

Severe infestations of the codling moth are difficult to control by 
spraying alone. In such cases some supplemental measures will be 
very useful. The trees may be scraped thoroughly to remove all of 
the loose bark under which cocoons might be spun. Bands of corru- 
gated paper, treated with a mixture of beta-naphthol and oil,? may 
then be placed on the trees not later than the first week of June. 
Many worms will spin cocoons in the bands and will be destroyed by 
the chemical. The bands should be removed and burned the following 
winter and fresh ones applied the next year. In pruning, trees 
should be kept open enough to permit all parts to be sprayed thor- 
oughly. Each cluster should be thinned to a single fruit and all 
wormy fruit removed and destroyed. Worms that have spun cocoons 
in picking boxes and packing sheds should be destroyed or the result- 
ing moths prevented from reaching the orchard. The boxes may be 
placed in a shed that is kept tightly closed during the spring and 
summer to prevent the escape of 
the moths, or boxes and sheds may 
be sterilized. 


SAN JOSE SCALE 


The San Jose scale (Aspidiotus 
perniciosus Comst.) is potentially 
capable of doing more damage than 
any other insect occurring in the 
orchards of the Pacific Northwest. 
It not only renders the fruit un- 

: x ——— marketable, but it kills the twigs 
FIGURE 6.—Apples spotted by the San Jose scale. and limbs, and, if not controlled, 
it eventually kills the tree or at 
least so devitalizes it that it is worthless. Actually, the amount of 
damage done by the San Jose scale is much less than that caused by 
the codling moth, because effective control is easier, and fruit growers 
generally know the danger and keep the scale under control. 

The scale insect feeds by sucking the plant juices from the twigs 
and larger branches and from the fruit and foliage. It causes small 
reddish spots, particularly on the fruit, and the presence of the scale 
is often first made evident by the appearance of these spots. (Fig. 6.) 
The red discoloration also occurs on scale-infested leaves and in the 
bark. It cannot be seen on the surface of the bark, but is disclosed 
by cutting into infested twigs or limbs. The bark has a roughened 
and grayish appearance (fig. 7), and if it is scraped a yellowish liquid, 
coming from the crushed bodies of the insects, appears. Infestations 
are also manifested by dead twigs scattered about the tree and by 
the tendency of the leaves on infested branches to remain on the 
trees during winter. However, in irrigated districts apple leaves 
often remain on uninfested trees for at least a part of the winter. 
Although present methods of control are adequate and are keeping 
the scale in check, an infestation should not be regarded lightly. If 
spraying is neglected the scales can become very numerous in a sur- 


3 Information on how to make and use these treated bands may be obtained from the Bureau of Entomol 
ogy, U.S. Department of Agriculture, Washington, D.C. 
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prisingly short time under favorable conditions, as the progeny of 
a single female may amount to several million insects in one season. 
Laws in some States prohibit the marketing of infested fruit except 
for the purpose of making byproducts. 

The San Jose scale is so named because it was first found at San 
Jose, Calif. It is native to China and was evidently brought into 
California with plants of some kind about 1870. It has since been 
widely distributed on nurs- 
ery stock and by other 
means, and at present oc- 
curs 1n practically all of the 
fruit districts in the United 
States. It does more harm 
to apple and pear trees than 
to other fruits, but is at 
times a serious pest of sweet 
cherry, peach, and prune 
trees. It also attacks other 
deciduous fruit trees, nuts, 
and berries, as well as many 
kinds of shade trees and 
ornamental shrubs, among 
them the mountain ash, 
currant, dogwood, elm, 
gooseberry, hawthorn, lilac, 
linden, poplar, snowberry, 
willow, and the ornamental 
flowering varieties of fruit 
trees. Many of these plants 
or trees grow in the gardens 
or about the houses in fruit- 
erowing districts, and un- 
less they are regularly in- 
spected and are sprayed, if 
infested, they are very 
likely to be troublesome 
centers of infestation for 
nearby orchards. 


LIFE HISTORY 


The San Jose scale re- 
Mains in one place during 
most of its life. In the fall 
practically all stages may FIGURE 7.—Bark Sees ee en Jose scale. Five 
be found on the trees, but 
only those that are about half grown survive the winter, and in severe 
winters many of these succumb. Temperatures of —15° to —20° F. 
cause a mortality of approximately two thirds of the half-grown 
scales, and 90 percent or more are killed if the temperature cets as 
low as —25° or —30°. In the spring the scales that have survived 
continue their growth and mature in May or June. The males develop 
wings and are active, although they do little flying. The females 
have no wings, remaining where they have developed and producing 
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several hundred very small, louselike, yellowish, active young. These 
young are capable of crawling considerable distances during the first 
few hours of their lives, and spread about at that time. During their 

period of activity they are often carried to other trees by the wind, 
on the feet of birds, on the clothing of men working in the orchards, 
or on horses or farm implements. They ordinarily settle down within 
a few hours on the bark or on leaves or fruit, insert their long, thread- 
like beaks into the plant tissue, and start feeding. Almost at once 
they begin to secrete a waxy material which soon forms a character- 
istic, circular, scalelike covering. The covering of the female when 
fullgrown is about the size of a pinhead, grayish, with a dark, central, 
nipplelike projection, while that of the male is somewhat elongated 
(fig.8). If these coverings are turned over, the delicate, bright-yellow, 
saclike bodies of the insects may be seen. 
Growth is completed in about 6 weeks, 
and there are two or more generations in 
a season. | 

CONTROL 


Ordinary infestations may be .con- 
trolled by a single thorough application 
of lubricating oil emulsion, miscible oil, 
or lime-sulphur solution during the dor- 
mant season. More than 1 year may 
be required to bring very heavy infest- 
ations under control, but this may be 
accomplished by spraying the trees 
twice in one season. If two applications 
are made, one should be made in the fall, 
if possible, and the other in the spring. 
Not more than one application of oil 
at dormant-season strength should be 

Se «gen made in a year, and if two applications 
females. Eicht times natural size {0r the scale are contemplated, the first 
should be of lime-sulphur solution. The 

second may be either oil emulsion or lime-suiphur. 

The question of which material to use depends on what other 
insects are on the trees at the time the spray is applied, and on the 
kind of water available for spraying. Oil sprays are very effective 
against the eggs of red spiders, tree hoppers, and the fruit tree leaf 
roller, and against newly hatched aphids, and should be used if these 
eggs or Insects are numerous. Otherwise the lime-sulphur solution 
is just as satisfactory. It is often desired to control the pear leaf 
blister mite, on pear trees, and for this purpose lime-sulphur solution 
is preferable (p. 68). Miscible oils may not always mix with certain 
hard waters, but if thoroughly emulsified, they cause somewhat less 
injury after the buds have begun to swell than do oil emulsions. 
Lime-sulphur solution is perhaps safer for use during the delayed- 
dormant period, although a sudden onset of warm weather following 
its application will at times cause a dropping of the fruit buds. The 
safest Brea a is to use these materials only while the trees are still 
dormant (fi The spray should preferably be applied after the 
pruning is F ehed, as less material is required then, and the more 
heavily infested limbs may often be removed before spraying. 
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On medium or heavy infestations of the San Jose scale, lubricating 
oil emulsion or miscible oil must be used at a dilution containing 
about 4 percent of oil, to obtain satisfactory results, although a 
dilution containing 3 percent of oil is sufficient for very light infesta- 
tions. This dilution allows about 2 or 3 percent of the scales to 
survive, and these would result in a noticeable reinfestation during the 
summer, unless very few scales were originally present. Lime-sulphur 
solution must test at least 444° Baumé for most infestations. This re- 
quires 11 gallons of a concentrate testing 32° Baumé to make 100 gallons 
of spray. Very light infestations may be held in check with a dilution 
testing at least 34° Baumé, requiring 8 gallons of 32° Baumé concentrate 
for 100 gallons. (For schedules of oil and lime-sulphur dilutions, 
see pp. 68 and 69.) 

If the dormant- 
season applications 
have not proved ade- 
quate, summer- 
strength applications 
of about 1 percent 
oil emulsion, such 
as are used for the 
codling moth and red 
spider, or of lime-sul- 
phur concentrate (1 
gallon to 50 gallons) 
as employed for com- 
bating the apple pow- 
dery mildew, should 
considerably reduce 
the amount of fruit 
spotted by the scale, if 
applied during June 
or August, when 
most of the young 
scales are present. 


OYSTER-SHELL SCALE 


The oyster-shell 
scale (Lepidosaphes FIGURE 9.—Apple buds in proper condition for dormant spray. 
ulmi L.) is found 
throughout the Northwest, but occurs most commonly west of the 
Cascade Mountains and is seldom seen in the irrigated valleys of the 
interior. It is readily distinguishable from other scale insects by its 
characteristic shape (fig. 10). The apple is a favorite food plant of 
this scale, but it also lives on a great variety of fruit and shade trees, 
ornamental shrubs and plants, and on native trees, such as willow 
and dogwood. Its effect on the tree and fruit is similar to that of 
the San Jose scale, and heavily encrusted trees or limbs may be killed. 


LIFE HISTORY 


If the old scales on the bark be turned over during the winter, they 
will be found filled with small, pearly-white, oval eggs (fig. 11). 
Often there are nearly 100 eggs beneath a single scale, These eggs 
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hatch shortly after the apple trees bloom, and the minute, whitish 
young crawl out and settle in a few hours on some living part of the 
plant. They developslowly, 
increasing the size of the 
scale coverings as they grow, 
until, in the case of the 
females, the scales are about 
one eighth inch long when 
completed, dark brownish 
eray, and shaped somewhat 
like oyster shells. The male 
scales are smaller and oval, 
and the mature males emerge 
from the scales with fully 
developed wings. The fe- 
male insects, on the other 
hand, remain beneath the 
scale coverings throughout 
their lives, depositing eggs 
under the shells in the fall 
before they die. There is 
apparently only one genera- 
tion a year in the Pacific 
Northwest. 


CONTROL 


The dormant-season ap- 
plication of  lime-sulphur 
solution is not so effective 
against the oyster-shell scale 
as against the San Jose scale. 
However, the regular annual 
TiGuae 10 dwie Guesused Silene -cycter- shel seleer ges of the solution keeps 

“Four times natural aan “e .  taes snsects fairly well in 
check. Oi emulsions or 
miscible oils, at the dilutions recommended for dormant spraying 
(p. 69), are more effective and should be used for severe infestations. 


COTTONY MAPLE SCALE 


The cottony maple scale (Pulvinaria vitis L.) 
sometimes becomes quite common on Winter 
Nelis and Anjou pear trees, but does not seem 
to thrive on the Bartlett variety, and is very 
seldom seen on apple trees. It is primarily a 
pest of maple trees (fig. 12), as its name indi- 
cates, and also lives on grape, boxelder, black- 
berry, and a variety of other plants. Tt is @ poder 11—1avertea 
native of Europe, and came to the United States scales showing eggs of 
over 100 years ago. The insect is easily rec- Nine times vatural ave: 
ognized by the cottony egg sac which the female 
produces in the early summer, and which often remains for some time. 
About 3,000 eggs are laid in this sac and hatch during June and July. 
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The young scales settle on the undersides of the leaves, where the male 
insects mature. The partly grown females, which are oval, flattened, 
and greenish or yellowish, migrate to the twigs in the fall and hiber- 
nate there. They complete their growth in the spring, when they are 
brown, quite convex, and about one eighth inch in diameter. The egg 
sac 1s formed oradually, as the eggs are laid, and the females die when 
Oviposition is completed. There is only one generation in a year. 

Applications of oil 
emulsion or lime-sul- 
phur solution during 
the dormant season, as 
recommended for the 
San Jose scale, control 
this insect very well. 
In July, after the 
young have settled on 
the leaves, they may 
be killed with nicotine 
sulphate (40 percent 
nicotine) in the pro- 
portion of three 
fourths of a pint to 100 
gallons of water, to 
which is added 2 or 3 
pounds of soap dis- 
solved in water, or 1 
pound of casein 
spreader. Thisspray 
may often be com- 
bined with an applica- 
tion for the codling 
moth. 

FRUIT TREE LEAF 

ROLLER 

The fruit tree leaf 
roller (Cacoecia argy- 
rospila Walker) feeds 
primarily on the fruit 
and foliage of the 
apple, but also on 
those of most of the 
other deciduous fruit 
trees. The small cate FIGURE 12.—Cottony maple ene on maple twig. Twice natural 
erpilars, hatching 
when the buds Tea to open, feed on the unfolding leaves, webbing 
them together and forming a protection for themselves (fig. 13). This 
webbing often covers the blossom buds, causing considerable injury by 
preventing normal blooming. As the caterpillars become larger, they 
roll up one or more large leaves and include some of the fruit in the 
webbing, making a sort of nest. They feed within this, eating large, 
irregular holes in the fruit (fig 14) and foliage. In extreme cases they 
practically defoliate the trees and cause a total crop loss. In regions 
where much spraying is done for the codling moth and the San Jose 
scale the fruit tree leaf roller has not been an important pest, but: 
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occasional very serious outbreaks have occurred elsewhere, and may 
occur again. In the past the insect has periodically become of prime 
importance, remained so for a few years, and then again subsided into 
relative unimportance. It is a native insect which originally fed on 
the foliage of a number of wild plants. 


LIFE HISTORY 


The fruit tree leaf roller passes the winter in the egg stage. The 
eges (fig. 15) are laid in masses of 100 or more, and are rather in- 
conspicuous, oval, grayish or 
brownish patches, nearly one 
fourth inch long, on the limbs, 
twigs, and trunks of the trees. 
The eggs hatch as soon as the 
buds begin to open. The cater- 
pillars gnaw small holes in the 
surface of the egg mass, through 
which they escape, and hatched 
egg masses may be identified by 
these perforations. The cater- 
pillars are quite active, crawling 
backward about as rapidly as 
forward, and often letting them- 
selves to the ground on a thread 
if disturbed. They become full 
erown in June and at that time 
are about three fourths inch 
long, and are green with black 
heads. They transform to 
brown pupae in the rolled-up 
leaves, and the moths (fig. 16) 
emerge about 10 or 12 days 
later. These are a little larg- 
er than codling moths, the ex- 
panded wings measuring about 
three fourths inch across. They 
are cinnamon brown, with 2 or 3 
light-vyellowish markings. The 
egos are laid durimg June and 
July, each female depositing all 
of her eggs in a single mass, 
unless disturbed. These eggs hatch the following spring. 


CONTROL 


The most effective means of controlling the leaf roller is by destroy- 
ing the eggs with an oil spray in the spring before they have hatched. 
Any of the emulsions or miscible oils that are satisfactory for scale 
control may be used for this purpose. Light infestations may be 
treated with an emulsion containing 4 percent of oil, as this kills most 
of the eggs, but for serious outbreaks, when large numbers of eggs are 
on the trees, the strength of the dilute emulsion should be increased 
so that it contains 7 percent of oil. Spraying should be done during 
the first settled period of mild weather. It should not be done just 
before a rain or when temperatures lower than 25° F. are likely to 
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occur within a few days, as there is danger of injury to the trees under 
those conditions. Neither should it be delayed until the eges have 
started to hatch. Severe infestations that have not been sufficiently 
controlled by this means may sometimes be lessened by the use of 
lead arsenate in the proportion 
of 4 pounds to 100 gallons of 
spray just at the time the buds 
begin to separate in the clusters. 


RED SPIDERS 


Red spiders or mites do great 
damage to apple and pear trees, 
much of it difficult to measure. 
They feed by withdrawing the 
contents of the leaf cells, includ- 
ing the chlorophyll, thus caus- 
ing a whitening or mottling of 
the leaves. Apparently this 
chlorophyll is not replaced. 
Apple foliage usually becomes 
browned or bronzed as a result 
of mite attacks. In irrigated 
orchards the leaves seldom 
drop, but in nonirrigated FIGURE 14.—Fruit eaten elaayae of the fruit tree leaf 
orchards complete or partial 
defoliation frequently results. Pear foliage is affected in somewhat the 
same way as apple foliage. The leaves, particularly on Anjou, Winter 
Nelis, and Bosc, often brown and dry up during the first extremely hot 
weather in the summer. While this condition is probably due chiefly 


FIGURE 15.—EKgg mass of fruit tree leaf FiGuRE 16.—Fruit tree leaf roller cocoon, 
roller. pupal skin, and moth. About 2% times 
natural size. 


to the inability of the tree to supply moisture fast enough during the 
sudden onset of hot weather, it may be aggravated by a severe infes- 
tation of mites, since they remove large quantities of moisture from 
the leaves. As the trees manufacture their food supply largely in 
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their leaves, any foliage injury will reduce the vitality of the tree, and 
consequently the size of the fruit, even if it does not cause the leaves 
to drop off. 


LIFE HISTORY 


There are three species of crchard-infesting red spiders in the Pacific 
Northwest. These differ somewhat in their habits, and somewhat 
different methods must be used to control them. All are of European 
origin. 

The common red spider or 2-spotted mite (Tetranychus telarivus L.) 
(fig. 17) may be recognized most easily by the quantity of webbing it 
spins, which often collects dust and gives the foliage a very dry and 
dusty appearance. This species passes the winter in the adult stage 
in leaves and trash on the ground. In the 
spring the surviving mites migrate into the 
trees, first attacking the foliage nearest the 
ground and gradually extending their oper- 
ations to cover the whole tree. The mites 
are usually greenish or yellowish while feed- 
ing, often with two dark spots on the body, 
and reddish or orange when migrating in the 
fall to their hibernating places. The eggs, 
which are almost colorless, are laid in the 
webbing. The young are similar to the 
adults in appearance, except that they have 6 
legs instead of 8. They develop from egg to 
adult in a week or 10 days, and there are 
several generations in a year, which makes it 
possible for the mites to become exceedingly 
numerous inone season. ‘This species thrives 
on a large variety of trees, shrubs, and herba- 
ceous plants, and is often a serious pest in 
ereenhouses. 

The European rea mite (Paratetranychus 
pilosus C. and F.) lays bright red overwinter- 
FIGURE 17.—Commonred spider: ing eggs on the twigs and branches of fruit 

fine nites " trees (fig. 18), and when these eggs are nu- 
merous they are very noticeable as reddish 
patches on the bark. They are also found in the calyx end of 
mature apples (fig. 19). These eggs hatch in April just before the 
blossoms open. The mites feed on the foliage, usually on the 
underside, and spin very little webbing. They are more easily seen 
than the common red spider, being velvety or brownish red, with 
conspicuous, whitish, curved spines on the back. During the summer 
the eggs are laid on the leaves, and there are 7 or 8 generations in a 
season. This species is very seldom found on anything except decid- 
uous fruit trees. 

The brown mite or clover mite (Bryobia praetiosa Koch) (fig. 20) 
also passes the winter in the egg stage, the eggs being very similar to 
those of the European red mite and not distinguishable from them 
with the naked eye. They hatch at about the same time in the 
spring, and the habits and life history of the two species are much 
alike. The brown mites spin no webbing and usually congregate in 
roughened places on the twigs and branches during the day, migrating 
to the leaves at night to feed. This habit of feeding at night and the 
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lack of webbing make them rather inconspicuous, and their presence 
is usually first noted because of the whitening of the leaves caused 
by their feeding. The adult mites are dull reddish or greenish, and 


FIGURE 18.—Overwintering eggs of the European red mite. About 214 times natural size. 


are flatter and have longer legs than the European red mites. They 
are found on deciduous fruit trees and on clover and other forage 
crops. 
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CONTROL. 


The method of controlling red spiders, as already stated, depends 
on the species involved. The overwintering forms of the common 
red spider sometimes can be reduced by proper cultivation, or by 
burning the leaves and trash in which they are hibernating. Irri- 
gation, where practiced, is an important factor in reducing red-spider 
injury and in facilitating control by spraying. Thrifty, adequately 
irrigated trees will not suffer nearly so much as those that are 
dry and in poor condition. This is important, as defoliation is 
always serious if it 
occurs before Septem- 
ber. It may force the 
trees to send out new 
leaves or blossoms in 
the fall, materially re- 
ducing the following 
year’s crop, and it 
affects the fruit buds 
and the size of the 
current year’s crop. 

Spraying is practi- 
cally the only direct 
means of control for 
red spiders. It must 
be done before July 
to be of much value. 
If spraying is delayed 
until after that time, 
the mites often be- 
come so numerous 
that adequate control 
is impossible. Dor- 
mant-season sprays, 
containing 4 percent 
of oil emulsion, as 
used for scale insects 
or for the leaf roller, 
are very effective in 
FIGURE 10 Overs ating one of the ee pena a males (destroying Wea 

wintering eggs of the 
European red mite and the brown mite. The oil should be applied 
before March 15, if possible, as the trees are sometimes injured 
by late-dormant oil sprays. lLime-sulphur solution is relatively 
ineffective against these eggs. Sprays of lime-sulphur sojution, how- 
ever, with 2 or 3 gallons of the concentrate to 100 gallons of water, 
as used for combating powdery mildew or scab (table 1, p. 68), are 
valuable in destroying the young mites. These sprays should be 
applied just before the blossoms open and again as a calyx 
application. 

It is often necessary to use lime-sulphur solution in the dormant- 
season application on account of the presence of other insects that 
are best combated with that material. If such insects are on the 
trees, or if the mites have not. been otherwise controlled, a very 
effective measure consists in using oil in one or more of the summer 
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sprays. Summer treatment is necessary for the common red spider, 
since this mite is not on the trees when the earlier sprays are made. 
The treatment may be combined with that for the codling moth by 
simply adding 1 to 1% gallons of a standard summer-oil emulsion to 
100 gallons of the lead arsenate spray. Preferably this should be 
done before July, unless previous applications of lime-sulphur solu- 
tion make it inadvisable. Oil should not be used in summer sprays 
less than 60 days after a lime-sulphur application, because of the dan- 
ger of burning the foliage. 

Summer spraying for red spiders must be extremely thorough, as 
the spiders infest the entire tree, and portions not sprayed often 
harbor enough spiders to re- 
infest the tree in a short time. 

Oil sprays destroy only those 
mites and eggs that are ac- 
tually hit. The quantity of 
webbing spun by the com- 
mon red spider often makes 
it very difficult to strike the 
insect with the spray, and 
in such cases it is advisable 
to use summer-strength lime- 
sulphur, or wettable sulphur 
at 3 to 5 pounds to 100 gal- 
lons of water, or to dust the 
trees with dusting sulphur. 
The particles of sulphur lodge 
in the webbing and the fumes 
kill the mites running about 
in it, including the young ; 
as they hatch. Sulphur is ae 
much less effective against 
those species that do not 
spin webs. 


PEAR LEAF BLISTER MITE 


The pear leaf blister mite 
(Eriophyes pyri Pest.) lives 
in the buds, foliage, and fruit . 
of apple and pear trees. It FIGURE 20.—Adult clover nes Forty- five times natural 
produces small galls or blis- 
ters on the leaves. At first these galls are greenish or reddish, 
but later turn brown and cause dead areas. These areas may have 
an appearance similar to that of apple scab but may always be identi- 
fied by the small round hole which will be found on the under surface 
of the leaf approximately in the center of each blister (fig. 21.) Since 
the mites begin feeding in the leaves before these are fully opened, the 
new leaves show the blisters at once; and if the mites are numerous, 
many of the leaves later dry and drop off. The fruit of the apple 
is more seriously affected than that of the pear; it is attacked when 
it is young, and the injuries cause mature fruit to be russeted or 
deformed (fig. 22) and sometimes to crack open. The mites also 
injure and deform the blossoms. There is some evidence that the 
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mites attacking apple and pear are distinct species, since very often 
one fruit shows evidence of injury, while on adjacent trees the other 
fruit does not. The mite that 
attacks the apple apparently 
comes from the wild snowberry 
(Symphoricarpos racemosus 
Michx.), since a mite that seems 
to be identical is found on that 
plant, and infested apple or- 
chards are most often in canyons 
and along foothills adjacent to 
wild growths of the snowberry. 
The form found on the pear tree 
is evidently the same as the spe- 
cies occurring in Europe, and un- 
doubtedly came from there origi- 
nally. 


LIFE HISTORY 


The adult mites pass the winter 
under the scales of fruit and leaf 
buds. They are exceedingly 
small, less than one one-hun- 
FIGURE 21.—Apple leaf tniested with pear leafblister dredth of an inch in length, and 

i are therefore practically invisible 
to the naked eye. Under a lens or a microscope they appear (fig. 23) 
as elongated, whitish, wormlike creatures, with four legs near the head 
end. Often hundreds 
of them can be found 
inasingle bud. When 
the buds begin to 
swell under the in- 
fluence of warm 
spring weather, the 
mites lay eggs in 
them, and the young 
hatching from the 
eggs burrow into the 
unfolding leaves and 
form the character- 
istic blisters. The 
overwintering mites 
may also attack the 
young leaves. The 
mites feed entirely 
within the blisters, 
and a succession of 
generations de- 
velops, practically 
out of the reach of sprays. With the approach of cold weather the 
mites migrate to the buds, beneath the scales of which they hibernate. 


FIGURE 22.—Apple deformed and russeted by pear leaf blister mite. 


CONTROL 


The pear leaf blister mite can be controlled very easily with lime- 
sulphur solution used as a dormant spray at the same strength as for 
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the San Jose scale; that is, a solution testing 4%° Baumé (table 1, 
p. 68). If the San Jose scale is not present, the solution need test 
only 3%° Baumé. Spraying should be completed in the spring before 
the hate have started to open, for the mites get into the leaves soon 
after that and can not be reached with the spray. Good control may 
also be obtained by spraying in the fall, as soon as the leaves have 
dropped. Oil emulsions are not very effective unless applied just as 
the buds are swelling noticeably, and the weather must be warm at 
the time in order to allow the oil to penetrate into the buds and kill 


the mites. 
RUST MITE 


A very small mite, not unlike the pear leaf blister mite, is often 
found on the under surfaces of apple and pear leaves as well as on 
prune leaves. Thisis the rust mite (Phyllocoptes schlechtendali Nal.), 
so named because its feeding usually produces a rusty appearance on 
the leaves. It also causes the leaves to roll longitudinally. At times 
the fruit also is attacked and may become russeted. The mite itself 
is slightly smaller than the blister mite and can scarcely be seen with 
the naked eye. Under a lens it is found to be somewhat shorter and 
more triangular in shape than the blister mite. Instead of producing 
blisters, this mite feeds on the leaf surface during the growing season 
and hibernates in the buds. It may be controlled by the same means 
used for the blister mite; and since it is exposed during the summer, 
sulphur or oil sprays applied during that time will 
also effect control if care is used to spray the under- 
sides of the leaves very thoroughly. 


ROSY APPLE APHID 


The rosy apple aphid (Anuraphis roseus Baker) Pee eat Buster alte. 
curls the leaves, particularly those on the fruit Zor'y times natural 
spurs, and infests the young fruit, causing it to 
become stunted and distorted (fig. 24). These ‘‘aphid apples” do 
not thin out normally during the “June drop” and clusters of them 
are often conspicuous in the fall, especially on the lower and inner 
parts of the trees.. At times they are sufficiently numerous to cause 
a distinct reduction in the marketable crop. This aphid was prob- 
ably introduced from Europe. It feeds only on apple and on its 
alternate summer host, the plantain or ribgrass. 


LIFE HISTORY 


The aphid passes the winter in the egg stage on apple trees, and the 
eggs hatch in the spring when the buds begin to swell appreciably.~ 
The young start feeding in the unfolding fruit buds, causing the leaves 
to curl as they develop. Several generations are produced on the 
apple and feed on the leaves and the fruit. Tightly curled leaves often 
contain hundreds of the characteristically purplish or rosy-brown 
aphids, and the species may be distinguished readily by its color and 
by its habit of curling the leaves and deforming the fruit. As the 
weather becomes warmer, brownish-green, winged individuals develop 
and migrate to the plantain. Most of the aphids have left the apple 
by early July. Migration to other apple trees does not occur, and 
trees not bearing winter eggs remain free of infestation. On the 
plantain several generations of yellowish-green aphids occur, and in 
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the fall winged forms again develop and fly back to the apple trees, 
where they produce a wingless generation of aphids which deposit 
winter eggs on the twigs, in the axils of the buds, and in crevices in the 
bark. These eggs are at first pale green but later become shiny black. 


CONTROL 


Control of the rosy apple aphid should be effected before the leaves 
have been curled, as it is very difficult to accomplish afterward. As 
aphids are sucking insects, contact insecticides rather than poisons 
must be used. A 
spray containing 4 
percent of oil de- 
stroys a great many 
of the young aphids 
that are gathered on 
the buds if it is ap- 
plied just after the 
eggs have hatched. 
The dormant-season 
application of lime- 
sulphur solution is 
relatively ineffective. 
More thorough con- 
trol will result from 
using nicotine sul- 
phate (40 percent 
nicotine) in the pro- 
portion of three 
fourths of a pint to 
100 gallons of water, 
in combination with 
the oil emulsion or 
the lime-sulphur so- 
lution. This appli- 
cation must be com- 
pleted before the tips 
of the leaves have 
begun to separate 
(fig. 25). 


GREEN APPLE APHID 


The green apple 
aphid (Aphis pomi 
DeG.) lives on apple 
trees throughout the 
year and feeds most- 

FIGURE 24.—Apples stunted by the rosy apple aphid. ly on the succulent 
terminal twigs (fig. 
26), curling the leaves and stunting the growing shoots. It is thus 
injurious chiefly to nursery stock and to young trees, although it 
sometimes becomes sufficiently numerous on bearing trees to hinder 
normal growth. It is occasionally found on pear trees. This aphid, 
which came from Europe, is now found in the United States wherever 
apples are grown. 
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LIFE HISTORY 


This aphid passes the winter in the egg stage, in the same manner as 
the rosy apple aphid, although the eggs are more likely to occur on 
water sprouts. The eggs hatch at about the same time as do those of 
the rosy apple aphid, and there may be from 9 to 17 generations in a 
year. Young and adults are green, with black legs, and often with 
yellowish heads. Some of the adults are winged, and these migrate to 
other apple trees, thus spreading the infestation during the season. 
Green eggs are deposited i in the fall, and later become glossy black. 


CONTROL 


The control measures recommended for the rosy apple aphid are also 
effective for this species. Since it remains on the trees throughout the 
season and migrates from tree to tree, additional sprays may be nec- 
essary, particularly on young trees or on nursery stock. Nicotine 


FIGURE 25.—Proper stage at which FIGURE 26.—Green apple aphids on 
to spray for aphids. apple foliage. 


sulphate (40 percent nicotine), to which is added 2 or 3 pounds of soap 
in solution or 1 pound of casein spreader to every 100 gallons of spray, 
is very effective if applied thoroughly in order to reach the aphids in 
the curled leaves. In hot weather, when the temperature is above 80° 
F., the quantity of nicotine sulphate may be reduced to one half pint 
to 100 gallons, as nicotine is more effective in hot weather than in cool 
weather. If bearing apple trees are to be sprayed, this application 
may be combined very effectively with a summer oil emulsion and used 
in place of one of the regular applications of lead arsenate for the 


codling moth. 
WOOLLY APPLE APHID 


The woolly apple aphid (Eriosoma lanigerum Hausm.) attacks the 
roots as well as the upper parts of the trees. Aboveground it is found 
chiefly on the trunks, limbs, and twigs, in wounds caused by pruning 
or cultivating implements, and wherever the bark is tender (fig. 27). 
Twigs become somewhat swelled and knotted as a result of its attacks. 
The aphids are occasionally found on the fruit stems and in the calyx 
ends of apples. Injury to the roots is not very important in the arid, 
sandy areas of the Northwest, and in those areas it is more or less 
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limited to exposed roots. In the coast sections, particularly in heavy 
soil that may crack, the aphids penetrate to the roots, causing swel- 
lings and deformities (fig. 28) that may result in severely hindering the 
growth of the tree. The colonies of aphids appear as bluish-white, 
woolly patches, which are composed of the reddish insects covered 
with woolly masses of wax. When the aphids are numerous this waxy 
material, which contains some honeydew excreted by the insects, 
hangs in festoons, smears the fruit, and makes picking a disagreeable 
job. The aerial form also apparently prevents healing of cankers 
caused by the perennial canker, in districts where that disease occurs. 
The woolly aphid is found in practically all apple-growing districts, 
and it occurs on elm trees, and 
occasionally on quince, pear, haw- 
thorn, and mountain-ash, as well 
as on apple. 


LIFE HISTORY 


The life history of the woolly 
apple aphid is somewhat compli- 
cated. Wintering eggsare laid on 
elm trees, and the young hatching 
from these feed on the elm leaves, — 
curling them severely. Later 
winged forms appear and migrate 
to the apple. Many wingless 
forms also hibernate on the roots 
of the apple trees, and many of 
those on the upper portions of the 
treessurvivemild winters. Infes- 
tations aboveground may thus 
come from three sources—winter- 
ing forms already present, mi- 
erants from the roots, or migrants 
from nearby elm trees. Heavy 
infestations are likely to follow 
: ___| mild winters. The aphids mul- 
FIGURE 27.—Aerial colony of the woolly apple aphid. tiply rapidly, and winged forms 
occur at times; these fly to other 
apple trees and establish new colonies, or migrate to the elm in the fall. 


PREVENTION AND CONTROL 


Sprays applied during the delayed-dormant period, as recom- 
mended for the other apple aphids, are of relatively little value in 
controlling the woolly aphid, since colonies from the roots or from elm 
trees are established later in the season. No control is necessary for 
light infestations, but if the aphids become numerous on the twigs and 
branches, a contact spray, such as nicotine sulphate (40 percent nico- 
tine) in the proportion of three fourths of a pint to 100 gallons of 
water, added to an oil emulsion, or used with soap or casein spreader, 
is effective. If used with an oil emulsion, this spray may replace one 
of the lead arsenate sprays in the schedule for controlling the codling 
moth. On account of the protection afforded the insects by their 
woolly covering, the spray must be applied very thoroughly and with 
adequate pressure. ‘The oil emulsion alone is not effective. 
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Control of the woolly aphid in cankers caused by the perennial 
canker is not always accomplished by the usual sprays. The Oregon 
Agricultural Experiment Station has recommended trimming out all 
cankered bark early in the summer, allowing the wounds to heal 10 
to 14 days, and then applying (with a brush or a paint gun) a mix- 
ture of 1 part of nicotine sulphate (40 percent nicotine) and 6 parts 
of tree paint. The wounds should be repainted annually. Informa- 
tion about tree paint may be secured from the Oregon Agricultural 
Experiment Station. 

Control of the aphids on the roots is extremely difficult. The most 
practical method is to keep the trees in a thrifty, vigorous condition, 
by means of proper cultivation and fertilization, so that they can 
withstand the drain caused by these insects. Applications of tobacco 
refuse about the roots, fumiga- 
tion with carbon disulphide, and 
other remedial treatments have 
been tried, but are not always 
successful. Paradichloroben- 
zene, recommended for control- 
ling the peach borer, has been 
used with some success for the 
woolly aphid, particularly on 
old trees. It should be applied 
in the same manner as for the 
peach borer (p. 52), at any time 
during the summer or fall, at 
the rate of three fourths ounce 
to 1 ounce per tree. 


TREE HOPPERS 


Young orchards containing 
alfalfa or clover cover crops are 
subject to the attacks of several 
species of tree hoppers, among 
which the buffalo tree hopper FIGURE Ee Reape ak attack by 
(Ceresa bubalus Fab.), the green 
clover tree hopper (Stictocephala inermis Fab.), and the dark-colored 
tree hopper (C. basalis Walk.) (fig. 29) are the most injurious. The 
injury is caused by the wounds and sears made by the female in lay- 
ing her eggs in the bark of the trees (fig. 30). These scars are cut by 
the female with her ovipositor, and may be roughened and ragged or 
clean-cut, longitudinal slits, depending on the species making them. 
The injury rarely extends more than 6 or 8 feet above the ground, and 
young trees are most often attacked. Frequently the growth of such 
trees is seriously retarded. Injury is practically confined to the cur- 
rent season's growth and to l-year-old wood, but the old scars persist 
for some years. Apple and pear trees are the most subject to injury, 
although peach, cherry, plum, and quince are occasionally affected. 


LIFE HISTORY 


The whitish, cylindrical eggs of the tree hoppers are about one 
tenth inch long, and from 6 to 20 of them are placed side by side in 
each slit, the ends usually being visible. They are deposited during 
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the period from July to September and hatch the following April or 
May. The young, or nymphs, drop to the ground and ae ae 
on ‘Ifalfa, where they are most often found in the center of the crowns. 
Growth is completed in July. The adult insects are about three 


FIGURE 29.—A, Buffalo tree hopper; B, green clover tree hopper; C, dark-colored tree hopper. 
Three times natural size 


eighths inch long, grayish or greenish, and triangular, and the com- 
moner species have projecting pronotal horns, suggesting the appear- 
ance of a buffalo. 

CONTROL 


Clean cultivation is the most obvious and practical control method 
and should be practiced in young orchards whenever possible. As 
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the trees become older, cover crops may be planted, for the injury is 
less severe on older trees. Many of the worst-scarred twigs can be 
pruned off during the winter, and should be burned to destroy the eggs. 
A thorough dormant spray con- 
taining 4 percent of lubricating- 
oil emulsion kills most of the 
egos in the twigs and may reduce 
the infestation the following 
year. 


TARNISHED PLANT BUG 


The tarnished plant bug 
(Lygus pratensis L.) (fig. 31) 
appears in the trees early in 
the spring and punctures the 
swelling fruit and leaf buds 
(fig. 32), sucking the sap from 
them. Its presence is often 
first made known by the brown- 
ish drops of sap exuding from 
these punctures. This loss of 
sap causes the buds to dry, and 
in the case of fruit buds the 
blossoms May never open, or, 
if they do, they may be de- 
formed. When the bugs are 
sufficiently numerous, the in- 
jury is severe (fig. 33) and 
may result in almost a_ total 
failure of the crop. The degree 
of injury is contingent not only 
on the number of bugs, but on 
weather conditions. Continued 
periods of settled warm weather 
in March or early April, coming 
before alfalfa and other ground 
crops have developed, cause the 
bugs to feed in the trees; cold, 
rainy, or windy weather at this 
time prevents extensive feeding. 
Pears and Delicious apples are 
the most susceptible to this in- 
jury. The bugs also sometimes 
feed on the young (fig. 34) and 
maturing fruit and cause dry or 
Soy ane ee Ba con® “Thoppersin aving exes. Three Eee eaten ee 


throughout the Northern Hemisphere; its origin is uncertain. 


LIFE HISTORY 


The adult tarnished plant bugs are nearly one fourth inch long, 
dirty grayish or greenish, with variable m arkings. They come out of 
hibernation during the first warm, sunny days of early spring and feed 
for a time on fruit-tree buds and the leguminous cover crops. They 
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are quite active, flying readily or moving around to the opposite side 
of a twig or bud when approached, and are not easily seen. Eggs are 
laid in the tender shoots or in the flower heads of a number of plants, 
and the nymphs, which resemble the adults, except that they are 
smaller and have no wings, feed chiefly on cover crops and weeds. 
Growth is attained in less than a month, nymphs going through a 
series of molts as they increase in size. ‘There are 3 or 4 broods 
during the season, and the bugs are often very numerous in the fall. 
Large numbers of these bugs die when the first cold weather comes, 
and the mortality 
among those hiber- 
nating is apparentl 
high. 
CONTROL 

No very satisfac- 
tory method of con- 
trolling the tarnish- 
ed plant bug has 
been devised. .Some- 
thing can be accom- 
plished by cleaning 
up and burning trash 
which may accumu- 
late about buildings, 
and burning grass 
and leaves along 
fence rows. Burn- 
ing should be done 
during cold weather 
in order to destroy 
the bugs before they 
canescape. It must 
be done with great 
care about orchards, 
as trees are very 
easily injured by 
fires near them, and 
fires sometimes 
escape into the 
orchards themselves. 
Destruction of trash 
in the orchard by this means is not advised, for the trash usually 
forms part of the orchard mulch and should not be burned. Thorough 
cultivation late in the fall may be of some benefit, covering the bugs 
with soil and preventing their escape in the spring. Spring cultiva- 
tion, on the other hand, may drive the bugs into the trees. Control 
by means of sprays or with repellent or attractive materials has not 
been satisfactory. 


FIGURE 31.—Tarnished plant bug. Twelve times natural size. 


BOXELDER BUG 


Occasionally clusters of flat bugs, black with red lines and about 
one half inch long, are found feeding on the maturing fruit (fig. 35). 
These are boxelder bugs (Leptocoris trivttatus Say), which occur 
chiefly in the vicinity of boxelder trees. They are sometimes mis- 
taken for tarnished plant bugs, but may be distinguished by their 
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larger size and conspicuous coloring. The adults hibernate in swarms 
in crevices about trees and buildings, and the young, which hatch 
from eggs laid in the spring, feed on the boxelder trees. 

Control consists mainly in prevention. Boxelder trees should not 
be grown for shade in the vicinity of orchards, and those already 
there should be replaced with other kinds of shade trees if possible. 
The hibernating adults may be destroyed with a spray of kerosene or 


strong oil emulsion. 
CLIMBING CUTWORMS 


In the spring, orchardists sometimes find that the opening buds on 
their trees are being eaten into and often entirely devoured, although 
no insects capable of causing the injury are 
visible. A careful search among the leaves 
or trash at the base of the tree will prob- 
ably disclose the culprits. They are climb- 
ing cutworms, smooth, grayish-brown or 
blackish, greasy looking worms, usually 
curled up but ranging in length from inch 
to 1% inches when stretched out. They lie 
quietly just beneath the soil, under a leaf, 
or in a bunch of grass or alfalfa during the 
day, and climb into the trees at night to 
feed on the tender leaves and flower parts 
of the expanding buds. Frequently their 
presence is made known by many buds and 
portions of buds on the ground under the 
trees, dropped there by the worms as they 
feed. At times dozens and even hundreds 
of these worms may be found in the day- 
time under each tree, and such numbers 
cause severe damage. 

In the Pacific Northwest several spe- 
cies of cutworms (Agrotis c-nigrum L. 
(fig. 386), Abagrotis barnes Benj., and 
Euxoa spp.) are responsible for most of 
the damage of this type done to fruit 
trees. Their habits are similar. Most of 
them spend the winter as small, partly 
grown worms, coming out of hibernation 
in the spring voraciously hungry. For a 
time the tender buds of fruit trees offer 
a very attractive food supply, and most of 
the damage is caused over a relatively youre 32—Tarnished plant bug feed- 
slHatipcwod. ater the worms feed on © eon peach bud. Twice) natural 
alfalfa and other ground plants. When 
full grown they construct cells in the soil, where they pupate, and 
the orange-brown pupae are often turned up when the soil is plowed 
or spaded. The moths emerge at various times during the summer 
and are among the fairly large, dull grayish or brownish moths seen 
flying about lights at night. There may be one or more generations, 
but later generations are of little consequence, as vegetation is plen- 
tiful by the time they appear. Eggs are deposited in the fall on the 
trees or cover crops in patches of a hundred or more. After hatching, 
the small worms feed for a time before going into hibernation. 
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CONTROL 


The most effective means of control consists of placing bands of 
suitable material on the tree trunks to prevent the worms from climb- 


FIGURE 33.—Pear tree showing effects of severe attack by the tarnished plant bug. Only a few 
normal fruit buds are left in the top of the tree. 


ing into the trees. Sheets of cotton batting cut into strips 5 or 6 
inches wide may be used. A strip should be wrapped around the 
trunk, overlapped an inch or so, and tied tightly with twine near the 
bottom of the band (fig. 37); the top of the band should then be pulled 
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or rolled down over the twine (fig. 38), forming a sort of inverted funnel 
in which the worms are caught. On rough or uneven trunks it may 
be necessary to fill in depressions under the bands with extra cotton 
or to put a thin band of some sticky substance on the tree before the 
cotton band is applied, to prevent the worms from crawling under it. 

Bands of sticky material (fig. 39) or of axle grease are often used. 
They should be 3 or 4 inches wide, and are effective only as long 
as they remain sticky. 7 
Dust blown by the 
wind or from cultivat- 
ing operations often 
covers these bands and 
makes them useless. 
They should not be put 
on young or smooth- 
barked trees, as they 
roughen and may kill 
the bark. 

Baits are very gen- 
erally used to control 
cutworms in gardens 
and fields, and are 
of some value against 
climbing cutworms, 
especially in moist cli- 
mates. They are less 
valuable in arid regions, where they dry out too rapidly. A suitable 
bait may be made of the following materials: 


FIGURE 34.—Young pears injured by tarnished plant bug. 


Wheat brane or. shorts p00) Seg Nee es 25 pounds. 
Paris green or powdered white arsenic or 
sodium fluoride or sodium fluosilicate_____- 1 pound. 
\MAN GSS Caza 2a tN 13 SACL Sees Mele eid he Cente Oe tae Enough to moisten. 


A small handful of the bait placed at the base of each tree is suffi- 
cient. The baitis attractive only while itis moist, and a light covering 
of grass or hay will keep it in this condition longer. Half of the 
water used may be replaced by glycerin to prevent rapid drying of 
the bait. Young children, livestock, poultry, or birds should not be 
allowed to get at the bait, as it is very poisonous. Vessels used for 
mixing it should be cleaned thoroughly before the bait dries, as they 
are difficult to clean afterwards. 


GREEN FRUIT WORMS 


Related to the cutworms are the green fruit worms (Graptolitha 
spp.). When young these worms feed on buds and leaves and are 
not often noticed, but when about half grown they begin feeding on 
the fruit (fig. 40). They are then smooth green worms, an inch 
or so long, which eat large holes in the developing apples or pears. 
They are most often seen during May and June. The fruit that is 
attacked may drop off, or if the cavities are shallow they heal over 
and result in russeted scars. When the worms are full grown they 
make cells in the ground, where they transform to brown pupae in a 
manner similar to that of the cutworms. The moths emerge late in 
the fall or early in the spring and lay eggs singly on the trees. Con- 
tro] measures are not often needed, as the sprays applied for the codling 
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moth usually prevent the fruit worms from becoming very injurious. 
Most of the damage is done early, and affected fruits may often be 
thinned off without much loss. If special control is necessary, lead 
arsenate, 3 pounds to 100 gallons, should be used alone or added to 
a scab spray when the blossoms are in the pink. 


EYE-SPOTTED BUD MOTH 


The eye-spotted bud moth (Spilonota ocellana D. and S.) occurs in 
Idaho, northeastern Washington, and the region west of the Cascade 
Mountains. The injury to the fruit, which is caused by the young, 
consists of irregular surface feeding or a series of small holes in the 
skin (fig. 41). Sprays 
used for controlling the 
codling moth on apple 
and pear usually pre- 
vent this insect from 
becoming a serious pest 
on these fruits (p. 71). 
Tf additional control is 
necessary, lead -arse- 
nate, 3 pounds to 100 
gallons, may be added 
to the pink spray of 
lime-sulphur solution 
which is often used for 
scab or mildew, or the 
lead arsenate may be 
used alone at this time. 


FLAT-HEADED BORERS 


Two species of flat- 
headed borers, the flat- 
headed apple tree borer 
(Chrysobothris femorata 
Oliv.) and the Pacific 
flat-headed borer (C. 
mali Horn), occur in the orchards of the Pacific Northwest. They 
are very similar, the adult beetles (fig. 42) being flattened, and dark 
ereenish blue or dark bronze in color with coppery spots. The 
larvae or borers are most often injurious to young trees, particularly 
those that are weakened from sunburn or other causes. ‘They are 
waxy white, about an inch long when full grown, legless, and with 
the fore part of the body broad and flat (fig. 48). The beetles emerge 
in the spring and lay eggs on the tree trunks, preferably in the sun. 
The young borers burrow into the bark and require a year or more 
for complete development. Both species are native American insects. 

Trees should be kept in a resistant, healthy condition, as the 
young borers are unable to thrive in vigorous trees with strong-flow- 
ing sap. If the trunks of young trees are protected with whitewash, 
or if a board or stave is placed so that it will shade the trunk, danger 
of injury will be reduced. 


FIGURE 35.—Boxelder bugs feeding on apple. 


LARGER SHOT-HOLE BORER 


In the coastal area small, round holes, looking like shot holes, are 
sometimes found in the trunks of pear trees (fig. 44). These are 
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made by a small, blackish beetle, known as the larger shot-hole borer 
(Anisandrus pyri Peck). Trees are not attacked unless they are in 


FIGURE 36.—The spotted cutworm: A, Moth; B, larva extended; C, larva curled up. 


an unhealthy condition, which may have been brought about by 
mechanical or winter injury, too much water, drought, insects, 
fungous diseases, or some 
other cause. Any condition 
that may result in souring 
of the sap will attract the 
borers. The beetles bore into 
the sapwood and make tun- 
nels through it in which they 
lay eggs. The souring sap 
favors the growth of a fungus, 
and the young grubs feed on 
this fungus and not at all on 
the wood. In the fall the 
grubs transform to beetles, 
which remain in the tunnels 
until spring, when they emerge 
and construct fresh tunnels. 
If the tunnels are numerous, 
the growth of the trees may be 
affected seriously. 

In order to prevent attacks >= = SS eT 7 
of this beetle, the trees should FIGURE 37.—Method of constructing cotton tree band. 
be kept in a healthy, vigorous condition; and if they are unhealthy, the 
cause should be determined and corrected if possible. A wash for 
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slightly infested trees or limbs, consisting of 4s pint of crude carbolic 
acid, 1 gallon of fish-oil soap or ‘other soap, and 3 gallons of water, has 
been recommended by the 
Oregon Agricultural Experi- 
ment Station. This should 
be painted carefully on the 
infested portions only. 


BRONZE APPLE TREE WEEVIL 


The bronze apple tree weevil 
(Magdalis aenescens Lec.) at- 
tacks devitalized apple and 
prune trees, making several 
small holes in a patch in the 
bark. These are egg punc- 
tures, and the grubs hatching 
from the eges feed beneath the 
bark, causing a sunken, dis- 
colored area about the size of 
a silver dollar. The adult 
beetles, which are small, 
: bronzy or black, and have 

FIGURE 38.—Completed cotton tree band. snouts, emerge the following 

spring. Attacks of this weevil 

may be prevented and controlled in the manner described for the larger 
shot-hole borer (p. 33). 


FLOWER THRIPS 


Irregular whitish patches with dark centers very frequently appear 
on the skin of apples (fig. 45). These have been called ‘‘pansy 
spots,” because they often 
resemble pansies in shape. 
They are most noticeable on 
immature apples, and there 
may be 25 or 30 of them on 
a single fruit. They usually 
disappear as the fruit ripens, 
but persist on certain varieties, 
such as the McIntosh, North- 
ern Spy, and York Imperial. 
Badly spotted apples must 
often be put in a lower grade. 
The spots are the result of 
egg punctures made by the 
flower thrips (Frankliniella 
tritic. Fitch) and probably 
other species. The thrips nor- 
mally live in dandelions and 
other flowers, but are attract- 
ed to the apple blossoms and Jay many of their eggs in the newly 
formed fruits. The thrips larvae emerge from these egg punctures, 
leaving small holes in the skin of the apples. These holes become 
the central spots of the ‘‘ pansies.”” The irregular whitish areas that 


FIGURE 39.—Band of paper and sticky material. 
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form about these centers as the fruit grows result from the presence of 
the eggsin the apples. Nicotine sulphate (40 percent nicotine), in the 
proportion of 1 pint to 100 gallons of water, to which is added several 
pounds of soap in so- 
lution or a pound of 
casein spreader, will 
effect some degree of 
control if used when 
the trees are in full 
bloom; or the nico- 
tine may be added to 
the calyx spray. 


PEAR THRIPS 


The pear thrips 
(Taeniothrips incon- 
sequens Uzel) occurs 
on pears, but in the 
Pacific Northwest it 
is more serious as a prune pest, and it is therefore discussed under 
that heading (p. 53). The recommendations given there also apply 
to pear trees, except that where it is necessary to control scab, oil 
should not be used, but nicotine sulphate (40 percent nicotine) 
should be added to the delayed-dormant and pink-petal applications 
of lime-sulphur at the rate of 1 pint to 100 gallons of spray material. 


FIGURE 40.—Green fruit worm feeding on apple. Twice natural size. 


APPLE LEAF HOPPERS 


The leaf hoppers injure apple trees in much the same manner as do 
red spiders. They are sucking insects feeding exclusively on the foli- 
age, and they withdraw the chlorophyll and other cell contents, 
leaving the foliage with a whitened or mottled appearance. Leaf 
hoppers are much larger than red spiders, and it does not require 
many of them to cause serious injury; a half 
dozen are able to remove most of the chloro- 
phyll from asingle leaf. Slight foliage injury 
by leaf hoppers and red spiders is of no conse- 
quence, but as soon as this injury reaches the 
point where the foliage is reduced below the 
amount required for the crop, the fruit 
and buds are directly affected, the fruit 
failing to reach normal size and the buds 
being weakened so that they may not set fruit 
the next season. It is therefore important to 
guard against extensive injury. 


LIFE HISTORY 
FIGURE 41.—Holes in apple ; 
noe bene «Ct ~~ Two species of leaf hoppers are prevalent 
a in the Pacific Northwest, both native to the 
United States. The more common and important of these is the 
white apple leaf hopper (Typhlocyba pomaria McAtee), a slender, 
active, whitish insect about one eighth inch long. It passes the 


winter in the egg stage in the bark of the trees. The eggs hatch 


% 
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in April and early May and the small white hoppers commence to 
feed at once on the new foliage, remaining among the pubescence 


FIGURE 42.—Flat-headed apple-tree 
borer (adult). Three times natural 
size. 


FIGURE 43.—Flat-headed apple-tree 
borer. Slightly enlarged. 


of the underside of the leaves. Growth is attained in three or four 
weeks, and the adults live for a month or more. Eggs are laid in the 
tissue of the leaves from May to July, and do not hatch for over two 


FIGURE 44.—Work of a shot-hole borer, Scolytus 
Tugulosus. 


months. The second brood of 
young thus appears late in July 
andin August, and adults are 
present again from August to 
November. These lay winter- 
ing eges in the bark of the 
young wood, where they appear 
as small raised blisters. 

The green apple leaf hopper 
(Empoasca maligna Walsh) has 
only one generation a year, 
starting with the wintering eggs, 
which are usually laid in the 
bark of wood 2 or 8 years old. 
The eggs hatch in April, and 
the young, which are light green 
instead of white, feed in the 
same manner as do the white 
apple leaf hoppers. The green 
adults appear in May and some 
are still present in July. Most 


of the eggs are deposited in May and June, and these remain in the 
bark until the following April. Since it has only a single generation 
annually, this leaf hopper does not become as numerous as the white 


species. 


CONTROL 


The most effective means of controlling leaf hoppers is the use of a 
spray of nicotine sulphate (40 percent nicotine) in the proportion of 
4 pint to 100 gallons, used with an oil emulsion, or with 2 or 3 pounds 
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of soap dissolved in water, or with 1 pound of casein spreader. This 
must be used when the young are on the trees, as the adults are too 
active to be reached with a contact spray. The application should 
therefore be made in May for the green leaf hopper or the first genera- 
tion of the white leaf hopper, and in late July or August for the second 
generation of the latter. The nicotine spray may often be combined 
with an oil emulsion and used in place of one of the applications of 
lead arsenate for the codling moth. The lime-sulphur spray, which 
is used in May in some districts for apple scab or powdery mildew 


FIGURE 45.—So-called ‘‘pansy spots’’ caused by the fiower thrips. 


(table 1, p. 68), constitutes an excellent control for leaf hoppers, and 
when it is used nicotine sulphate should not be needed. 


SYNETA LEAF BEETLE 


The syneta leaf beetle (Syneta albida Lec.) seldom injures apples, 
but may cause a reduction of 50 percent or more in the pear crop. 
The injury consists of scars and deformities on the fruit, caused by the 
beetles when feeding. The beetle also chews the fruit stems (fig. 46), 
and causes some of the fruit to drop. Practically all of the injury is 
done during April and May. The life history of the beetle is discussed 
on page 47. 

CONTROL 


Good control of the beetles on apples and pears may often be 
obtained by a single thorough application of lead arsenate at the rate 
of 3 pounds to 100 gallons “of water, used as a calyx spray. If the 
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infestation is severe a second application may be made 10 days or 2 


weeks later. 
WESTERN TENT CATERPILLAR 


The western tent caterpillar (Malacosoma pluvialis Dyar) is prac- 
tically limited in its depredations to the region west of the Cascade 
Mountains. The caterpillars appear in May and June, constructing 
tents of webbing in the crotches or about the smaller twigs and leaves 
of the trees. (The tents are similar to those of the eastern tent cater- 
pillar shown in figure 47.) The caterpillars feed voraciously during 
the day, devouring all of the leaf tissue except the midribs, and retire 
at night to the tents, or collect in masses on the larger limbs. These 
caterpillars occur sporadically and in some years are numerous enough 
to defoliate not only fruit trees but wild growth and shade trees as well. 


LIFE HISTORY 


The insect passes the winter in the egg stage. The eggs are laid in 
masses surrounding the twigs, each mass containing several hundred 


FIGURE 46.— Young pears injured by the syneta leaf beetle. 


egos covered with a frothy, water-proof material. The young cater- 
pillars appear about the time the apple buds begin to open. The 
croup hatching from a single egg mass constructs a small silken nest 
or tent, and as the caterpillars grow this nest is enlarged to provide 
adequate protection for the colony. The caterpillars are somewhat 
hairy, tawny brown, with a row of blue spots flanked by orange spots 
along the back. When full grown they are nearly 2 inches long. As 
the caterpillars become larger they tend to scatter, and their cocoons 
may be spun in various sheltered places, such as under loose bark, in 
curled leaves, or under projecting eaves of nearby buildings. The 
cocoons are tightly woven of yellow silk, surrounded with a loose mass 
of silk. The moths emerge in June or July and soon deposit the 
wintering egg masses. 
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CONTROL 


Many of the egg masses may be found and destroyed when the 
trees are pruned. If the small caterpillars are numerous, a spray of 
lead arsenate, 2 pounds to 100 gallons, applied just before the trees 
bloom, is very effective. If the spraying is done later, the quantity of 
lead arsenate should be doubled, as the larger 
caterpillars are more resistant to the poison. 
Very often the tents can be pruned out 
and destroyed or burned out with a torch, 
moving the flame rapidly so as not to injure 
the tree. The tents should be destroyed at 
night when most of the caterpillars are con- 
eregated in them. 


A FALL WEBWORM 


Although the habits of the fall webworm 
Hyphantria textor Harris are somewhat simi- 
lar to those of the tent caterpillar, there is 
enough difference to remove any difficulty 
in distinguishing the two insects. As the 
name implies, the fall webworm appears late 
in the summer and constructs a loose and 
iy vaseuy nest of webbing about a num- 

er of twigs (fig. 48). These nests are es ; 

extended as ne cuisppillee erow and often en- WO TaHGhe caLorpInRe, SCMalare 
close entire branches. The caterpillars feed °°’ ¢™7c0m" Fah). 

within the webs, devouring the leaves and fruit. When full grown the 
caterpillar is about 1% % inches long, covered with long, whitish hairs, 
and with a dark band along the back. It constructs a flimsy, brown 
cocoon in trash on the ground; from 
this cocoon the moth emerges late in 
the spring. The moth is usually 
pure white or spotted with dark- 
colored dots. Itlays pale-green eggs 
in a flat mass on a leaf, covering them 
with white hairs fromits body. The 
egos hatch in about 10 days. There 
is only one brood annually in the 
Pacific Northwest. Theinsect occurs 
in the area west of the Cascade 
Mountains and in Idaho. 

Apple and pear trees that are regu- 
larly sprayed with arsenicals are not 
harmed by the fall webworm, as the 

FIGURE 48.—Nest of a fall webworm. caterpillars appear after some of 
these sprays have been applied, and 

the small worms succumb readily to the poison on the foliage. On 
shade trees or fruit trees not ordinarily sprayed, a special application 
of lead arsenate, 2 pounds to 100 gallons, is effective if applied while 
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the caterpillars are still small. The caterpillars may also be destroyed 
in their webs by burning, as suggested for the tent caterpillar. This 
may be done during the day. 


TUSSOCK MOTHS 


The rusty tussock moth (Notolophus antiqua L.) and the western 
tussock moth (Hemerocampa vetusta Bdv.) are leaf-feeding insects 
occurring chiefly west of the Cascade Mountains. The first-men- 
tioned species passes the winter in the egg stage in dry leaves or on tree 
trunks or twigs. The caterpillars appear in April and subsist mainly 
on the foliage, but occasionally damage the fruit, and may be found 
on a great variety of treesand shrubs. They feed for a month or more, 
and when full grown are about 1 inch long, hairy, blackish or bluish, 
with several thick tufts of hairs along the back. The male moth has 
rusty brown wings, but the female is practically wingless and deposits 
her eges in a mass on the cocoon from which she emerged. A second 
brood of caterpillars appears late in July and produces moths in 
September; these in turn deposit the wintering eggs. The western 
tussock moth has similar habits, except that there is but a single 
brood each year, the eggs laid in July hatching the following spring. 
Special control is seldom necessary, since sprays applied for other 
leaf-feeding caterpillars keep these insects in check. Many of the egg 
masses may be found and destroyed when the trees are pruned. 


APPLE LACE BUG 


The apple lace bug (Corythucha drakei Gibs.) is a pest of the apple 
in Washington and Oregon. The young and adults feed on the lower 
surface of the leaves, usually in groups. They dot the leaves with 
black spots of excrement, and as the insects suck out the juices the 
leaves become yellowed and eventually drop. The adult insect is 
about one eighth inch long, grayish, flattened, with lacelike wings. 
Eggs are deposited on the leaves, and there are probably two or more 
generations annually. Fair control may be effected by using three- 
fourths of a pint of nicotine sulphate (40 percent nicotine) to 100 gal- 
lons of water, to which is added.some soap or spreader. The under- 
side of the leaves must be thoroughly sprayed. 


APPLE LEAF MINER 


In western Oregon and in the Hood River Valley the apple leaf 
miner (Phyllonorycter crataegella Clemens) may be found in apple 
leaves and also in leaves of the wild hawthorn. It constructs blotch- 
like mines in the leaf (fig. 49) between the large veins and causes the 
leaf to become somewhat misshapen. The adult insect is a very 
small, silvery moth which lays eggs on the leaves. The young worm 
burrows between the upper and lower leaf surfaces, forming the mine. 
When full grown it pupates within the mine, and the moth emerges 
soon after. There are two or more broods in a season. In the fall 
the worms make silken hibernacula in the mines, where they spend 
the winter in the fallen leaves. This pest is of minor importance. 
Any cleaning up or cultivation that destroys or buries the leaves late 
in the fall would prevent many of the moths from emerging the fol- 
lowing spring. 
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APPLE FRUIT MINER 


The serpentine or apple fruit miner (Marmara pomonella Busck) 
is more of a curiosity than a pest. The adult is a very small moth, the 
young of which form winding whitish mines just under the skin of the 
apple (fig. 50). The mines are also occasionally found on prunes. 
This insect occurs so rarely that control measures are not necessary. 


PEAR SLUG 


The pear slug (Hriocampoides limacina Retz.) feeds on the foliage 
of pear and cherry trees, skeletonizing the leaves by eating the upper 
surfaces (fig. 51). The 
larvae are slimy and slug- 
like in appearance, olive 
green or almost black, 
and about one half inch 
long when full grown. 
When they are numerous 
the whole tree becomes 
brown, as though swept 
by fire. This should not 
be allowed to happen to 
valuable trees, as the re- 
duction in the leaf surface 
seriously interferes with 
the growth of the fruit 
and with the develop- 
ment of fruit buds. This 
insect is widely distrib- 
uted in the United States, 
having come in from 
Europe. 


LIFE HISTORY 


The adult insects are 
glossy black, 4-winged 
flies, about one fifth inch 
long. They are known 
as sawflies because they 
cut slits in the upper 
surface of the leaves, in 
which the eggs are laid. 
The eggs in the leaves : 
have the appearance of FIGURE 49.—Work of apple leaf miner in apple leaf. 
small blisters. The young 
slugs hatch in a week or two and feed almost altogether on the upper 
surface, usually avoiding any leaves that may have been attacked by 
aphids or blister mites. Just after molting the slugs are yellow, but 
they soon secrete a slime which gives them the characteristic olive 
ereen or black color. Their bodies are somewhat enlarged in front 
and taper behind. The slugs complete their growth in less than a 
month, drop to the ground, and form cells in the soil, within which 
they transform to adults in a couple of weeks. The second brood of 
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slugs appears on the trees in August, and these, when full grown, spend 
the winter in earthen cells from which the adult sawflies emerge the 
following spring. 

CONTROL 


The pear slug is very easily controlled and does not become a pest 
if any arsenicals are used on pear trees in the spring for other insects. 
If the slug is the only insect 
present, an application of 
lead arsenate at the rate of 2 
pounds to 100 gallons of wa- 
ter is very effective, or lead 
arsenate or hydrated lime 
may be used as a dust. 


PEAR LEAF WORM 


Round or oval holes, half 
an inch or more in diameter, 
are sometimes found in pear 
leaves in late April or in 
May. A close examination 
will usually show a green 
worm stretched along the 
edge of each hole, feeding 
2 on the leaf (fig. 52). This 
FIGURE 50.—Work of the apple fruit miner. is a pear leaf worm (Gym- 
nonychus californicus Mar- 
latt). The young worms first make small holes in the leaves, grad- 
ually enlarging the holes as they feed around and around them. A 
single worm will consume about one fourth of a Bartlett pear leaf 
during its life, and when the worms are 
numerous the trees may be partially de- 
foliated. This insect occurs throughout 
the Pacific Northwest and in California. 


LIFE HISTORY 


The adult insects are sawflies similar in 
appearance to those of the pear slug, but 
somewhat more slender and with some 
yellowish markings. They emerge from 
the ground early in April and cut slits in 
the lower surfaces of the partly unfolded 
leaves, in which the eggs are laid. The 
wounds often cause the leaves to become 
deformed. ‘The small green worms hatch 
in 10 days or 2 weeks and feed as described 
above. Growth is attained in about 4 
weeks, when the mature worms, which 
are about one half inch long, drop to ae 
the ground and spin tough brown cocoons F608 51. Pear slug and ifs injury. 
among the leaves or in the soil within an 
inch or so of the surface. Here they remain until the following 
April, as there is only one generation a year. 
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The pear leaf worm is very easily controlled by the use of 
lead arsenate in the proportion of 2 pounds to 100 gallons of 


water, applied just after the 
petals have fallen. This is 
the same as the usual calyx 
application for the codling 
moth. 

DOCK SAWFLY 


Apples are occasionally 
found in the fall with round 
holes in them resembling 
those made by full-grown 
codling-moth larvae. If the 
fruit is cut open, a bright- 
ereen worm may be found 
inside (fig. 53). This is the 
larva of the dock sawfly 
(Ametastegia glabrata Fall.), 
an insect that has come in 
from Europe. The adult 
sawfly lays eggs in the leaves 
of dock, wild buckwheat, 
sheep sorrel, and related 
plants, which often grow 
along ditch banks and in 
moist places in orchards. 


FIGURE 52.—Pear leaf worm: A, Injury to leaf; B, egg in 
tissue and young larva feeding (twice natural size); C, full- 
grown larva (six times natural size). 


The young feed altogether on these plants (fig. 54), and when full grown 
they search for suitable places in which to transform to adults. 


FIGURE 53.—Larva of dock sawfly in apple. 


Usually they burrow 
into the dry, hollow, 
or pithy stems of 
alfalfa or mustard, or 
into the stems of their 
food plants. But if 
apples are near by, 
and particularly if 
they are hanging low 
in the cover crop, the 
worms may construct 
cells in the apples 
instead of in the plant 
stems. The injury 
caused by this insect 
is ordinarily negli- 
gible. If it should 
occasionally become 
serious, it can be 
reduced by keeping 
the orchard free of 
dock and_ related 


plants or by propping up low-hanging branches, and by banding the 
props and the tree trunks with cotton or some sticky substance 
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in August and leaving the bands on until after the fruit has been 


harvested. 
ANTS 


Orchards of the Pacific Northwest are sometimes troubled by 
ants, particularly the large pugnacious red ants (Formica spp.) that 
build nests in the ground, often covered with rather conspicuous 
heaps of dried stems and twigs of plants. These ants are attracted 
to the trees primarily to feed on the honeydew excreted by aphids. 
At times the ants may chew the blossoms and cause direct injury in 
that manner. If the 
nests are not adjacent 
to the trees or other 
valuable plants, the 
ants may be eradica- 
ted or greatly reduced 
in numbers by placing 
about an ounce of 
oeranular calcium ey- 
anide in the center of 
the hill or nest, sev- 
eral inches below the 
surface, and covering 
it with dirt. This 
material is dangerous 
to use near growing 
plants, and in such 
cases some control 
may be obtained by 
drenching the nests 
with water containing 
a pyrethrum extract. 
This should be used 
at the strongest dilu- 
tion recommended 
by the manufacturer 
(usually about 1 gal- 
lon to 200 gallons of 
water). 


CHERRY INSECTS 
SAN JOSE SCALE 


The San Jose scale 

— —_-- — is not often very 

FIGURE 54.—Larvae of dock sawfly feeding on dock leaves. Four inj urious to sour 

times natural size. = > 

cherries, but it does 

a great deal of damage to sweet cherries. As these trees usually 

erow large, the tops are difficult to spray thoroughly, and it is a 

common. thing to see dead leaves clinging to the upper branches 

of large sweet cherry trees during the winter. This is an almost sure 

indication that these branches are infested with the scale. Treat- 

ment is the same as for scale on apple and pear trees (p.10). The 

tops may often be reached by climbing into the trees and spraying 
the tops first. 
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BLACK CHERRY APHID 


The black cherry aphid (Myzus cerasi Fab.) is a large, shiny, 
black aphid which occurs on the young foliage of cherry trees and 
often interferes with the terminal growth. It is much more often 
found on sweet cherry trees than on the sour varieties, and is particu- 
larly injurious to young trees and to nursery stock. The leaves of 
infested trees are severely curled (fig. 55) and covered with a sticky 
honeydew. This aphid is a European species that has become 
prevalent in the United States. _ 


LIFE HISTORY 


The winter eggs, which are tucked in among the buds, hatch 
about the time the buds burst, and the young develop rapidly on the 
new growth, curling the leaves and feeding within the protection 
thus afforded. There are several generations. Winged adults develop 
in the middle of the summer and migrate to water cress, peppergrass, 
and other plants of the mustard 
family. A later generation re- 
turns to the cherry in the fall 
and produces wingless individ- 
uals that lay the overwintering 
egos, 

CONTROL 

Spraying after the leaves are 
curled is of little use, but very 
good control may be obtained 
by spraying just as the buds are 
breaking. Nicotine sulphate 
(40 percent nicotine) may be 
used in the proportion of three 
fourths of a pint to 100 gallons 
of water, with soap or casein 
spreader, or added to dormant 
sprays of lime-sulphur or oil. 


RED SPIDERS 


On cherry trees the common 
red spider or 2-spotted mite (Te- 
tranychus telarius L.) 1s much 
moreinjurious than other mites. 
This species hibernates beneath FIGURE Pate Sie eer ; foliage by the black 
the fallen leaves orin other trash ) 
and migrates into the trees in the spring as soon as the new leaves have 
appeared. It is not often seen before June, and does its most serious 
injury after the fruit has been picked. Cherry trees are frequently 
neglected at this time and allowed to become dry; this condition 
ageravates the injury caused by the mites and may very materially 
reduce the succeeding year’s crop by weakening the fruit buds. If 
cherry trees have a dry and dusty appearance during the late summer, 
it may be suspected that mites are on the trees. Closer examination 
will reveal the webbing, in which the small greenish or yellowish 
mites are running about. More complete descriptions of this and 
other red spiders will be found on page 16. 
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CONTROL 


Since no stage of the common red spider is on the trees during the 
winter, dormant-season sprays are of no value in its control. In the 
coastal valleys, where control of the brown rot is often necessary, the 
sulphur sprays used for this purpose should also be adequate for 
keeping the mites in check. Otherwise it is better to delay the spray- 
ing until after the fruit has been picked and then to spray the trees 
very thoroughly with 1% gallons of oil emulsion, or with 2 gallons of 
lime-sulphur solution, or 3 to 5 pounds of wettable sulphur, to 100 gal- 


lons of water. 
CHERRY FRUIT FLY 


The maggots of the cherry fruit fly (Rhagoletis cingulata Loew) are 
very injurious to cherries in western Oregon and Washington. They 
have also been found in parts of Idaho and eastern Oregon but have 
not become numerous in these localities. The injury is especially 
severe in years when the cherry crop matures late, since a late season 
apparently delays the fruit more than it delays the flies, and gives 
them the opportunity to infest the main crop of cherries. In normal 
years the maggots live chiefly in seedlings and late 
varieties. The young maggots begin to feed about 
the cherry pit, and the flesh of an infested cherry 
may be separated from the pit very easily, which 
can not be done with a cherry that is not infested. 
This feeding may be done before there are any 
outward signs of infestation, and often before 
the maggots are large enough to be seen easily. 
Later on the cherry begins to shrivel on one side, 
the flesh is found to be more or less decayed, and 
micure 56._Cherry fruit small holes appearin the skin. At this stage the 

fly. Five times natural white, nearly full-grown maggot may readily be 

aaa found in the fruit; usually there is only one, but 
sometimes two or more. The maggots are more easily seen in the 
dark-meated varieties of cherries such as the Lambert and the Late 
Duke, and the impression that white cherries are not seriously infested 
may be gained. However, careful examinations have shown that the 
white cherries are often infested just as much as the black ones. The 
infestation at times amounts to 75 to 90 percent of the crop. This 
insect is a native of the Eastern States. 


LIFE HISTORY 


The maggots pass the winter in the soil, in small, hard, brown cases 
known as puparia. These are produced by the shrinking and drying 
of the outer skin of the maggot. The flies (fig. 56) emerge from the 
eround during June or July, and fly about in the sun for some days, 
feeding on any moisture or honeydew that may be on the trees. 
After a few days the females lay eggs in the cherries, piercing the skin 
of the fruit with their ovipositors and depositing the eggs in the flesh. 
The very small white maggots hatch in a week or less and immediately 
begin to feed about the pit. Feeding continues for about 2 weeks, 
and when fully grown the maggots, which are about one fourth inch 
long, drop to the ground and form their purparia a few inches beneath 
the surface. ‘They remain there until the following spring. 
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CONTROL 


Thorough cultivation undoubtedly destroys some of the puparia 
in the soil, but it does not reach enough of them to be of much value. 
Since the maggots hatch within the fruit and are protected by it while 
feeding, there is no satisfactory means of poisoning them. An 
effective control measure can be employed only during the short 
period when the flies are feeding on honeydew and other moisture 
before laying theireggs. At this time a sweetened poison bait, sprayed 
on the trees, very materially reduces the number of flies and conse- 
quently the number of infested cherries. A formula that has given 
satisfactory results in western Oregon is: 


eadtarsenaite sc scat an ets 2. i Se te Bie eT ig % pound. 
DM GlaSSE SL On STE UL) ee oe 0s ee te 2 quarts. 
IVa Le Te iasie eae nck ol ene he pes eh tea eee Na he OE 10 gallons. 


Any cheap molasses or sirup may be used, but honey should not be 
used, as it attracts honeybees to the bait, and many of them may be 
killed. It is not necessary to spray the trees thoroughly, as the flies 
are quite active and will find the bait readily. One or two pints is 
sufficient for a tree, and more may be objectionable. The bait should 
be put on the outer leaves, and the fruit should not be sprayed any 
more than necessary. In large orchards a power spray outfit may be 
used, and it should be thoroughly cleaned out before the bait is put 
into it. : 

Two or three applications of bait should be made at intervals of 
about one week. If a heavy rain occurs shortly after the bait is put 
on, the application should be repeated as soon as the trees are dry. 

The proper time to begin using this bait is in June or early July. 
Since the time differs in different localities and in different seasons, 
local authorities should be consulted about it. 


PEAR SLUG 


The pear slug (Hriocampoides limacina Retz.) is sometimes called 
the cherry slug, as it frequently skeletonizes the leaves of cherry 
trees. If it is not controlled, the trees may be almost completely 
defoliated, as the skeletonized leaves die and drop off. This condition 
seriously affects the development of fruit buds for the following 
year’s crop. The slugs may be controlled on cherry trees in the same 
manner as on pear trees. Control measures and the life history are 
given on page 41. 

SYNETA LEAF BEETLE 

The syneta leaf beetle (Syneta albida Lec.) is a very common pest 
of the cherry west of the Cascade Mountains. It also attacks the 
apple, pear, plum, prune, small fruits, and various shade and nut 
trees. It is apparently a native insect that has found congenial 
living conditions in cultivated orchards. The beetles injure the fruit 
of the cherry when it is immature (fig. 57), eating patches of the skin 
and parts of the flesh. This injury causes scars and deformities on 
the mature fruit. The beetles also feed on the stems, causing some 

of the fruit to drop, and on the buds, blossoms, and leaves. 


LIFE HISTORY 


The beetles emerge from the ground about the time the trees are in 
bloom, usually appearing in considerable numbers during the first 
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warm days about that time. They are about one fourth inch long, 
and light gray, dirty white, or yellowish (fig. 58). They begin feed- 
ing in the trees at once and may be found in the orchards for about 2 
months. For the most part they remain quietly between the buds 
or among the foliage but fly out in warm weather if the trees are 


FIGURE 57,—Immature cherries injured by syneta leaf beetle. 


shaken or sprayed. Eggs are simply dropped to the ground, where 
they are very difficult to find because of their smallness. The eggs 
hatch in 2 or 3 weeks, usually just after a rain or in damp weather, as 
the young grubs find it difficult to survive in dry soil. The grubs 
burrow into the ground, where they feed on the fine fibrous roots of 
the trees and in this way do a certain amount of damage. Feeding 
continues throughout the summer and fall. The grubs remain in the 
soil during the winter, forming small cells early 
in the spring. Within these cells they change 
to pupae and then to beetles. 


CONTROL 


The injury caused by the beetles may be 
3 greatly reduced by spraying the trees twice 
FIGURE 58.—Syneta leaf beetles, very thoroughly with lead arsenate at the 
inale “and Temale. About 12 rate of g-or4 pounds.to 100 @allonc of ater 
The first application should be made just be- 
fore the blossoms open, that is, when the tips of the white petals are 
beginning to show, and the second just after the petals have dropped. 
In severe infestations a third application may be made as soon as 
the husks have fallen. The application made just after blooming is 
the most effective of the three, and if the trees are sprayed only once, 
the spraying should be done at that time. Fungicides for controlling 
brown rot may be used with any of these sprays. 
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SHOT-HOLE BORER 


Cherry trees are sometimes attacked by shot-hole borers (Anisan- 
drus pyri Peck), which make small round holes in the trunks. For 
a description of this insect and its habits, and for methods of prevent- 


ing its attacks, see page 33. 
PEAR THRIPS 


The pear thrips (Taeniothrips inconsequens Uzel) is sometimes 
injurious to cherries in western and northeastern Oregon and in south- 
eastern Washington. 
Its habits and con- 
trol on cherry trees 
are much thesame as 
on prune trees 


(p. 54). 


PRUNE AND PLUM 
INSECTS 


SAN JOSE SCALE 


The San Jose scale 
is a very important 
pest of prune and 
plumtrees. For de- 
scription and treat- 
ment see pages 8-11. 

EUROPEAN FRUIT 

LECANIUM 

The European 
fruit lecanium, or 
brown apricot scale 
(Lecanium corni 
Bouché), seldom ap- 
pears in the irrigated 
valleys but is some- 
times common else- 
where. It.is a rela- : i , 
tively large, hemi- FIGURE 59.--European fruit lecanium. Twice natural size. 
spherical, brown, 
more or less wrinkled scale insect (fig. 59) occurring on the twigs and 
limbs of prune, apricot, and peach trees, and also on other fruit and 
shade trees, including pear, apple, cherry, quince, alder, ash, boxelder, 
locust, poplar, and willow. It passes the winter as a ‘nearly mature 
insect, laying eggs beneath the shell in the spring. These hatch from 
May to July, and the young settle on the twigs and leaves. There 
is only one generation a year. This scale may ‘be controlled with the 
usual dormant-season applications of lime-sulphur or oil emulsion 
(tables on pp. 68 and 69), the oil being more effective than the 
lime-sulphur. 


APHIDS 


Four or five species of aphids occur on prunes and plums in the 
Pacific Northwest. All have similar habits and may be controlled 
in a similar manner. One of the commonest species is the hop aphid 
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(Phorodon humuli Schr.), which is a serious pest of hops, but spends a 
part of the year on prune trees. Planting hops near prune orchards 
should therefore be avoided, if possible. This aphid, which is green, 
often covers the under surface of the leaves of prune trees early in 
the season. The mealy plum aphid (Hyalopterus arundinis Fab.) 
may be recognized by its bluish-green color and its whitish, powdery 
covering (fig. 60). It frequently becomes exceedingly abundant on 
the under surface of the leaves. The thistle aphid (Anuraphis cardui 
L.), the leaf curl plum aphid (A. helichrysi Kalt.), and the green peach 
aphid (Myzus persicae Sulzer) also occur on prune and plum trees, and 
occasionally become abundant. 
These are green or reddish, and 
they curl the leaves considerably. 
All of these species are of European 
origin. 
LIFE HISTORY 

The life histories of these aphids 
aresimilar. Wintering eggs are laid 
on the trees and hatch early in the 
spring before the buds have swelled 
appreciably, the young feeding with- 
in the opening buds and on the 
leaves. After several generations 
have developed on the prune trees, 
winged forms develop and fly to the 
summer host plants, and later gen- 
erations return to the trees in the 
fall. During the summer the hop 
aphid is found on hops, the mealy 
plum aphid on reed grasses and cat- 
tails, the thistle aphid on thistles, 
chrysanthemums, and other plants, 
and the other two species on a large 
variety of wild and cultivated plants. 


CONTROL 


A dormant-season application of 
oil emulsion, containing 4 percent of 
: oil, is ordinarily fairly effective in 
FIGURE 60.—Mealy plum aphid on plum foliage. controlling aphids on prune and 

plum trees. Iflime-sulphur is used, 
nicotine sulphate (40 percent nicotine) should be added to it in the 
proportion of three fourths of a pint to 100 gallons of water. If the 
dormant spray has not been applied, and the infestation becomes 
serious, a special application of nicotine sulphate may be made at any 
time it is needed, adding to it 2 or 3 pounds of soap in solution or 1 
pound of casein spreader to 100 gallons. 


RED SPIDERS 


Prune and plum trees are often seriously affected by red spiders. 
The foliage is bronzed and defoliation may occur in nonirrigated 
orchards, frequently accompanied by the dropping of some of the 
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fruit. Injury by the mites may prevent the fruit buds from forming, 
or at least may weaken them, causing a small crop or small fruit the 
following year. This injury is often much more serious than is 
apparent. All of the three species discussed on page 16 occur on these 


trees. 
CONTROL 


Control is similar to that on apple and pear trees (p. 18). 
If it is necessary to use sulphur sprays to control brown rot, 
special applications 
for red spiders 
should not be nec- 
essary. Summer 
sprays of oil must be 
applied before July 
for the best results. 
Later applications, 
besides being less 
effective, cause the 
bloom on the fruit 
to become spotted, 
and this detracts 
from its market val- 
ue. Sulphur sprays 
do not have this ob- 
jectionable feature; 
and if control has 
not been attained 
by the Ist of July, 
sulphur sprays 
or dusts should be 
used. 


RUST MITE 


The rust mite 
(Phyllocoptes schlech- 
tendalt Nal.) causes 
prune leaves to curl 


longitudinally and Z pea oe eveaneh a ma 
IGURE 61.—Base of young peach tree severely injured by the peach borer. 
become russeted or About one half natural size. 


silvered. The fruit 
may also berusseted. Control is the same on prune trees as on apple 
and pear trees (p. 21). 


PEACH BORER 


Peach borers are very serious pests of prune and peach trees, as 
well as apricots and plums and occasionally cherries. The injury 
occurs chiefly in the crown and roots of the trees, where the borers 
tunnel beneath the surface, feeding on the inner or growing layer of 
bark. Young trees may be completely girdled and killed (fig. 61), 
and older trees are frequently so weakened that they become subject 
to other insect pests or to diseases. The presence of borers in the 
trees is often first indicated by a quantity of gum at the base of the 


. trunk, mixed with dirt and frass. Poor condition of the trees may 


also indicate the presence of the borers. Trees should be examined 
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periodically for borers, especially if they are not making good growth 
or do not appear to be ‘thrifty. The borers are most commonly found 
in the region west of the Cascade Mountains, but sometimes become 
injurious elsewhere. 

LIFE HISTORY 


The peach borer (Synanthedon exitiosa Say) and the western peach 
borer (S. opalescens Hy. Edw.) are both found in the Pacific North- 
west. The former is an eastern species that has been introduced in 
nursery stock. The adult is a steel-blue moth with a wing expanse of 
more than aninch. The wings of the male moth are clear, except for 
the margins, but the fore wings of the female are opaque. The female 
of the eastern species has an orange band about the abdomen, while 
in that of the western species the whole abdomen is steely blue. The 
male moth of the eastern species has several narrow yellow bands on 
the abdomen and yellow markings on the wings; these do not appear 
on males of the western species. Otherwise the two species are very 
similar in appearance, and their habits are the same. 

The moths appear in the orchards in July and August, flying about 
very actively during the warm part of the day. Each female lays 
several hundred oval, cinnamon-brown eggs, singly or in groups on the 
tree trunks. The eggs hatch in about 10 days, and the young borers 
craw! down the trunks and enter the damp bark just beneath the 
surface of the soil. They at once begin feeding on the inner bark and 
continue doing so until late in the fall, remaining quietly in the burrows 
during the winter. In the spring feeding is resumed, and the borers 
become full grown in May and June, when they are about 1 inch long, 
yellowish white or cream colored, with brown heads. They construct 
cocoons of silk and frass at the surface of the soil, either in the tunnel 
or close to the trunk, within which they change to pupae and several 
weeks later to moths. There is only one generation annually. 


CONTROL 


The peach borer was formerly combated by ‘‘worming”’ the trees. 
The soil was removed from about the trunk, the tunnels of the borers 
were located by means of the exuding gum, and the borers were cut 
out and destroyed. ‘This had to be done early in the spring or late in 
the fall to be effective, and was a rather slow, tedious method, accom- 
panied by some injury to the trees in addition to that occasioned by 
the borers. A cheaper, easier, and more effective control measure is 
to place paradichlorobenzene (‘‘PDB”’) about the tree trunks in the 
fall. This chemical is in the form of white crystals having a charac- 
teristic odor a little like that of naphthalene, and forming a gas that 
is heavier than air. When properly used, paradichlorobenzene kills 
practically all of the borers without injuring the trees, and 1s not 
harmful to man or animals. 

After the ground has been leveled off, the paradichlorobenzene 
should be placed about the tree trunk in a ring about 172 inches from 
the trunk and 1 or 2 inches wide (fig. 62), using from *% to 1 ounce of 
the crystals to each tree, depending on its size. Care chau be taken 
not to place the crystals in contact with the tree trunk as they may 
injure the tree, and not to make the ring more than 2 inches from the 
trunk, as it would not be so effective at a ereater distance. The ring 
of paradichlorobenzene should be covered with several shovelfuls of 
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earth, which should be packed down with the back of the shovel. 
The paradichlorobenzene should be applied between August 15 and 
September 15. At this time the borers are small and easily killed. 
Later, cold weather may hinder the formation of gas from the crystals, 
as this process requires a soil temperature of at least 60° F. In order 
to prevent any possible injury to the trees from the gas, the remaining 
crystals of paradichlorobenzene should be scattered away from the 
tree with a shovel a month or 6 weeks after they are applied. If 
paradichlorobenzene 
is to bekeptfora time, 
it should be stored in 
airtight containers to 
prevent loss by evap- 
oration. 


OTHER BORERS 


Flat-headed borers 
are often found in the 
trunks of prune trees, 
particularly in trees 
not in the best condi- 
tion. A darkened 
area of bark is an in- 
dication that the bor- 
ers may be present. 
The shot-hole borer is 
another insect that 
attacks unhealthy 
trees, making round, 
shot-like holes in the 
trunks. Bothof these 
pests are discussed on 
page 32. 


PEAR THRIPS 


The pear thrips 
(Taeniothrips incon- 
sequens Uzel) causes 
more injury to prune 


trees in the Pacific ee a a eee aoe. 
IGURE .-—Vvorrect metno ot placing paradicnhioro nzene [tor con- 
Northwest than _ to trolling the peach borer. 


pears or other fruits. 

The insect occurs in western and northeastern Oregon, in southeastern 
Washington, and in western British Columbia. It has apparently 
been introduced from Europe. ‘There are three types of injury. The 
most serious injury is caused by the adult thrips, which emerge from 
the ground in the spring, feed in the developing buds, and produce 
deformed leaves and blossoms (fig. 63), thus causing a reduction of 
the crop. Later the adults lay eggs in the stems of the fruit and 
foliage. Both the young and the adults feed by rasping the surface 
and then sucking out the plant juices. 


LIFE HISTORY 


There is only one generation of the pear thrips annually. The 
adults, which are small, less than one twentieth inch long, slim and 
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dark brown, emerge when the fruit buds are swelling and beginning 
to show green. After a feeding period of about 3 weeks the egg-laying 
period begins, and this 
lasts another 3 weeks. 
The eggs are very small, 
whitish, and kidney- 
shaped, and they hatch 
inless than 2weeks. The 
young are white and simi- 
lar to the adults in shape 
(fig. 64). They develop for 
about 3 weeks, then drop 
to the ground, burrow in- 
to the soil, and construct 
small cells a few inches to 
3 feet from the surface. 
Here they remain dormant, 
changing late in the fall to 
adults, which emerge: the 
following spring. The 
_ pear thrips is thus active 
on the trees for only about 
2 spring months and is 
dormant in the ground the 
rest of the year. 


CONTROL 


The pear thrips may be 
controlled by thoroughly 
spraying the trees during 
the first warm weather 
after the buds have begun 
to show green. Later 
sprays may be needed 
when the blossom buds be- 
gin to show white and just 
after blooming. The trees 
should be examined some 
days after the first spray 
has been applied; if there 
is an average of one or 
more thrips to each bud 
at this time, the later 
sprays are advisable. For 
prune and plum trees an 
oilemulsion or a miscible oil 
suitable for dormantspray- 
ing (p. 68) should be used, 
2 gallons to 100 gallons of 
water, to which isadded 1 
FIGURE 63,—Prune twig showing deformed leaves and poor set pint of nicotine sulphate 

of fruit caused by the pear thrips. (40 percent nicotine) wot 
trol by cultural means has not been successful, because many of the 
young are too deep in the ground to be reached by cultivation, 
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EYE-SPOTTED BUD MOTH 


The eye-spotted bud moth (Spilonota ocellana D. and 8.) does 
damage mainly to prunes and plums in the Pacific Northwest, but 
may be found on all of the orchard fruits, as well as on some other 
plants. It is a cool-climate insect, occurring chiefly in Oregon and 
Washington west of the Cascade Mountains, in northern Idaho, and 
in British Columbia. It is also a pest in the Eastern States, in Can- 
ada, and in Europe, which was its original home. As indicated by 
its name, it causes the most injury to the expanding buds, which are 
devoured by the partly grown, hungry caterpillars that have hiber- 
nated on the trees. Crops are reduced by this bud-feeding habit, and 
injury to the terminal shoots causes a bushy growth (fig. 65). 
Later the insects eat the foliage, and a new 
generation feeds more or less on the fruit, 
often attaching a leaf to it and feeding in the 
shelter thus formed. 


LIFE HISTORY AND HABITS 


The partly grown dark-brown larvae of the 
bud moth pass the winter in small silken 
nests, or hibernacula, attached to the twigs, 
often in a crevice or crotch. These nests are 
made of pieces of leaves or bark held together 
with silk and are difficult to find on the trees. 
The larvae leave them in April, or whenever 
the buds begin to swell appreciably, and 
burrow into the expanding buds and into the 
terminal shoots, feeding from the inside. 
Nests of silk are formed in the opening leaves, 
and as the foliage surrounding them dries 
the larvae go outside to eat leaves or blos- 
soms, retiring to the nests when not feeding. 
These webbed nests are often the first indica- 
tion of the presence of the insects. Thelarvae 
become full grown in June or early July, 
when they are olive-brown with black heads  F!6uRz 64. Larva of pear thrips. 
(fig. 66, A). They transform to pupae in the aan aa ai 
nests of webbed leaves, and the moths appear about 3 weeks later. 
These are somewhat smaller than codling moths, ashy gray, with 
a cream-white band across both wings (fig. 66, B). The flattened 
egos, similar to those of the codling moth, are deposited on the 
leaves and hatch in aweekorso. The young larvae feed on the leaves, 
protecting themselves with silk, and often eat small holes in the fruit. 
In the fall these larvae build the hibernacula in which they spend the 
winter. There is only one generation a year. 


CONTROL 


A spray of lead arsenate, 3 pounds to 100 gallons of water, should 
be applied just as the tips of the leaves are pushing out of the buds. 
If the infestation is serious, a second application may be made a week 
or 10 days later. a | 
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DESTRUCTIVE PRUNE WORM 


The destructive prune worm (Mineola scitulella Hulst) has been 
injurious only in southern Idaho, where it has become a rather 
serious pest of prune trees. Its habits are somewhat like those of 
the bud moth. The partly grown brown worms spend the winter in 
small hibernacula woven of silk and placed in the smaller crotches or 
in crevices in the bark. These worms emerge in the spring before the 
flower buds are open and bore into the buds, feeding entirely on the 
inside and destroying 
many blossoms. 
They become full 
erown in 2 to 4 weeks, 
when they drop to the 
ground and spin 
loose cocoons. The 
moths emerge from 
these cocoons in June 
and lay eggs singly on 
the lower surface of 
the prune leaves. 
The worms hatching 
from these eggs bur- 
row into the green 
prunes and cause 
considerable injury 
by feeding on the 
fruit. This second 
brood of worms be- 
comes full grown late 
in July or early in 
August and produces 
a second brood of 
moths. Worms com- 
ing from eggs laid by 
these moths feed for 
a time in the matur- 
ing fruit and then 
leave it and spin the 
silken nests in which 
FIGURE 65.—Bushy terminal ape of prune caused by bud-moth they hibernate. There 

es are thus two com- 
plete generations in a season. No satisfactory measures for control- 
ling this pest have been worked out. 


SNOWY TREE CRICKET 


The snowy tree cricket (Oecanthus niveus DeG.) occurs throughout 
the Pacific Northwest, but is of economic importance only in southern 
Idaho, where it does considerable harm to prunes by eating holes in 
the ripening fruit. Early in the season the young feed on the foliage, 
but this injury is of little consequence. About the first of August the 
prunes are sufficiently ripe to attract the crickets, and after that time 
both young and adults feed on them instead of on the foliage. Small 
holes are made in the skin of the fruit, and the flesh is eaten out, 
large cavities often being formed (fig. 67). 


— 
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Much of the injured fruit drops prematurely and the remainder is 
unfit for market. It is impossible to sort out all of the slightly injured 


FiGuRE 66.—A, Full-grown larva of eye-spotted bud moth; B, eye-spotted bud moth. About two and 
one half times natural size. 


prunes; and if any of these are 
packed, they are very likely to 
rot and cause a considerable loss 
in the packed product. The tree 
cricket also occurs on apple and 
other trees and on shrubs. The 
usual program of spraying for the 
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FIGURE 67.—Prune injured by snowy tree cricket. FIGURE 68.—Snowy tree cricket, 
female, twice natural size, and 
section of twig, showing egg. 

codling moth prevents the tree cricket from becoming injurious to 
apples, and it has not caused noticeable injury to any other crops. 
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LIFE HISTORY 


The eggs are laid in the fall in punctures in the bark of prune and 
other trees, where they remain through the winter. They hatch late 
in May or in June, and the young nymphs, which are light green or 
white, feed on the foliage of fruit trees and cover crops for about 6 
weeks, molting at intervals and increasing in size. After molting five 
times the crickets are fully grown. The adults are slightly more than 
one half inch long, light green or yellowish. The female (fig. 68) has 
narrow, transparent wings, and the male has somewhat broader 
wings. There is but one generation a year, and the adults may be 
found in the orchards from July until frost occurs. | 


CONTROL 


The injury caused by the snowy tree cricket may very largely be 
prevented by poisoning the crickets while they are still feeding on 


FIGURE 69.—Dried prunes: A, russeted by syneta leaf beetle; B, uninjured. 


the leaves and before they have started eating holes in the fruit. In 
southern Idaho this may be done between July 15 and August 1. 
The trees may be sprayed with lead arsenate, 2 pounds to 100 gallons 
of water, to which is added 1 pound of casein spreader. Or they may 
be dusted with calcium arsenate, using about 1 pound to eight trees. 


SYNETA LEAF BEETLE 


The syneta leaf beetle (Syneta albida Lec.) ordinarily does not in- 
jure prunes so severely as it injures pears and cherries (pp. 37 and 47). 
Most of the prunes grown in the area inhabited by the beetle are sold 
in the dried form and the smaller injuries are of less consequence than 
those on fruit that is to be marketed green or fresh. The injuries 
result in russeted areas on the prunes. These areas, when large, 
detract from the appearance of the dried product (fig. 69) and make 
the fresh fruit unmarketable. 
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CONTROL 


Lead arsenate, 3 or 4 pounds to 100 gallons, should be used for 
controlling the beetle on prunes. It is most effective if used just 
before and just after blooming, and it may be added to the fungicides 
used at that time for the control of brown rot. A third application, 
when the husks have fallen, may be necessary if the infestation is 


severe. 
CATERPILLARS 


The caterpillars of various moths often become injurious to prune 
trees in western Oregon and Washington. These caterpillars are 
most likely to be the tent caterpillars, fall webworms, or caterpillars 
of tussock moths. A discussion of these insects will be found on 
pages 38 to 40. 


PEACH TWIG BORER 


Prune trees are attacked by the peach twig borer in much the same 
manner as peach trees. The brown worms bore into the tender new 
erowth, causing the 
leaves to wilt, and 
later they feed in the 
fruit. The life his- 
tory and control of 
this pest are given 
on page 61. 


PEACH INSECTS 
GREEN PEACH APHID 


A serious reduc- 
tion of the peach crop 
is sometimes caused 
by large numbers of 
green peach aphids 
(Myzus persicae Sul- 
zer) (fig. 70) in the 
opening blossoms. 
These sucking insects, by removing the juices from the newly formed 
fruit, may cause it to drop. They also curl the leaves badly and 
prevent them from developing normally. It is important, therefore, 
that control measures be taken early, as little or no injury occurs 
later on. The green peach aphid came from Europe and is common 
in all of the Pe eeberowing districts of the West. 


FIGURE 70.—Green peach aphids on pear foliage. 


LIFE HISTORY 


The glossy black wintering eggs may be found on the twigs, in the 
axils of the buds, and in the crevices of the bark. They hatch early 
in the spring, and the pinkish young commence feeding at once on 
the opening buds, pushing their way into the unfolding blossoms and 
between the developing leaves. The second and third generations 
are green, and the latter acquire wings and migrate to summer food 
plants, which include many of the common vegetables and ornamental 
plants, such as cabbage, cucumber, lettuce, potato, tomato, turnip, 
carnation, chrysanthemum, snapdragon, and violet. In the fall 
winged forms return to the peach and produce a wingless generation 
that lays the overwintering eggs. 
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CONTROL ~ 


The use of oil emulsions for dormant spraying has simplified the 
problem of controlling the green peach aphid. An emulsion contain- 
ing 4 percent of oil, as used for the San Jose scale, affords very good 
control, if applied just as the 
buds begin to swell. It must 
be used after the eggs have 
hatched and before the buds 
have opened. If it is necessary 
to use lime-sulphur solution for 
the peach twig borer, nicotine 
sulphate (40 percent ‘nicotine) 
should be added to it in the 
proportion of three fourths of a 
pint to 100 gallons of spray, as 
the lime-sulphur is not effective 
in controlling the aphids. 
If neither the oil emulsion nor 
the lime-sulphur solution is 
used, soap or casein spreader 
should be added to the nicotine 
spray to increase its power of 
wetting the insects. 


BLACK PEACH APHID 


The black peach aphid (Anur- 
aphis persicae-niger Smith) 1s 
seldom seen in the Pacific North- 
west, although it does occur in 
Idaho and possibly elsewhere, 
having been introduced from 
the Eastern States, where it is 
native. It feeds on the roots as 
well as on the young twigs and 
leaves of peach and apricot trees, 
and is therefore potentially a 
pest of considerableimportance, 
since root-feeding forms are 
often more difficult to control 
than those aboveground. 


LIFE HISTORY 


The black wingless forms live 
on the roots throughout the 
year, and in the spring some of 
them migrate to the new growth 
ae i aboveground, where they in- 

FIGURE 71.—Black peach aphids on peach shoot. crease rapidly (fig. fab As they 

become crowded, winged forms 
develop, which fly to other trees and establish new infestations. The 
aerial forms usually disappear by midsummer. 
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CONTROL 


If the root form is numerous enough to affect the growth of the 
trees, it should be controlled. This may be done with some effective- 
ness by using paradichlorobenzene, as recommended for the peach 
borer (p. 52). The aerial form may be controlled readily with the 
the usual nicotine sprays. 


PEACH TWIG BORER 


Ripening peaches are sometimes wormy, and this worminess may 
be associated with a split pit. The brown worms in these peaches 
are peach twig borers (Anarsia lineatella Zeller), so named because 
early in the spring the young worms burrow into 
the tender terminal growth of the trees and 
cause the rapidly growing twigs to wilt (fig. 72). 
The injury is twofold: (1) The development of 
the new growth is interfered with; and (2) there 
is a direct loss of fruit. The peach twig borer 
also attacks prune and apricot trees, and the 
twig injury is especially serious on nursery trees 
or in young orchards. The species originated 
in Europe and has been in the United States for 
many years. 

LIFE HISTORY 
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The young peach twig borers pass the winter 
in very small silk-lined burrows, known as hiber- 
nacula,in the bark. These are usually construc- 
ted in the folded bark found in the crotches of 
the younger branches. Hach burrow has a char- 
acteristic projecting tube or ‘‘chimney,’’ com- 
posed of silk and tiny pieces of bark, which it 
is difficult to see without a lens. The small 
worms leave these winter quarters as soon as 
twig growth has commenced and burrow into the 
new shoots, where they feed on the pithandinner ,~_., re ae, 
bark, thus causing the shoot to wilt. Frequently — shoot by the peach twig 
asingle worm injures several twigsin thismanner. ?""" 

By May the worms are mature, nearly one half inch long, and red- 
dish brown in color. They spin loose cocoons in rough places in the 
bark or in curled leaves, and the small, inconspicuous, grayish moths 
emerge in June. These lay minute eggs on the bark, and the tiny 
worms hatching from them attack the fruit as well as the new growth. 
They usually burrow into the peaches near the stem end and feed 
around the pit; or if this is still soft, they enter it and feed on the 
kernel. This second brood of worms also produces a brood of moths 
which lay eggs, and the young worms hatching from these build the 
silken burrows in which the winter is spent. 
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CONTROL 


The peach twig borer is very easily controlled by an application of 
lime-sulphur solution as used for the San Jose. Sede (pe Oye It 
there is no scale infestation, a dilution testing 3.5° Baumé is adequate 
(table 1, p. 68) and may be applied at any time in the spring before 
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the pink stage of the blossom buds. Oil sprays are much less effective 
and should not be used if the twig borer is at all serious. Sprays con- 
taining 3 pounds of lead arsenate to 100 gallons of water, or nicotine 
sulphate (40 percent nicotine) in the proportion of three fourths of a 
pint to 100 gallons of water, with soap or casein spreader, are also 
effective if used just before full bloom, but ordinarily the dormant- 
season application 
mentioned above con- 
stitutes a cheaper and 
more satisfactory 
control. 


SAN JOSE SCALE 


The San Jose scale 
is not so serious on 
peach as on apple 
and pear, and it sel- 
dom injures apricot. 
For a description of 
this insect and meth- 
ods of control, see 
page 10. Other in- 
sects that may be on 
the trees at the same 
time should be taken 
into consideration, as 
the lime-sulphur solu- 
tion is almost neces- 
sary if the peach twig 
borer is to be com- 
bated,whereas control 
of the green peach 
aphid requires an oil 
spray or a spray con- 
taining nicotine. 


3 4 EUROPEAN FRUIT 
[ . q LECANIUM 
FIGURE 73.—Peach buds showing holes made by climbing cutworms. The European fruit 

lecanium attacks 
peach and apricot trees, as well as prunes and other deciduous fruits. 
For a discussion of the life history and control of this insect, see 
page 49. 


CLIMBING CUTWORMS 


Climbing cutworms often destroy many of the opening buds on 
peach and apricot trees in the spring (fig. 73). The injury is more 
apparent than the insects, since the latter feed only at night and hide 
at the bases of the trees during the day. See page 29 for more infor- 
mation about the insects and their control. 


PEACH BORER 


Although the peach borer is a serious pest of peach trees in Califor- 
nia and the Eastern States, it does more injury to prune trees than to 
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peach trees in the Pacific Northwest, and the reader is referred to page 
51 for a discussion of this insect. 


STONE FLIES 


Stone flies or salmon flies (Taeniopteryx pacifica Banks) occasionally 
injure the buds of peach, apricot, and plum trees in the spring (fig. 74), 
particularly where these trees are growing near the Columbia River or 
some other large stream. The young of these insects live in the 
streams, and the adult flies emerge early in the spring, when thousands 
of cast skins from which the flies have emerged may be found among 
the rocks along the stream banks. The flies feed on the fruit buds 
mostly during warm, sunny weather, destroying many of the buds and 
injuring others so that they produce deformed fruit. If control is 
necessary, lead arsenate, 
at the rate of 2 pounds 
to 100 gallons of water, 
should be effective if 
applied as soon as the 
insects appear. 


WALNUT INSECTS 
WALNUT APHID 


The walnut aphid 
(Chromaphis juglan- 
dicola Kalt.) is the only 
insect pest of any impor- 
tance on walnut trees 
in the Pacifie North- _ FIGURE 74.—Stone fly feeding on peach bud. Twice natural size. 
west. It is a small, 
pale-yellow, wingless or winged insect found on the underside of the 
leaves, often in considerable numbers. ‘These aphids secrete a sticky 
liquid known as honeydew, which covers the leaves and nuts, and 
in which a black fungus grows. Syrphus flies, lady beetles, and 
other natural enemies of aphids (p. 64) usually keep this pest in check 
so that artificial control is unnecessary. If these beneficial insects 
fail, the aphid may successfully be combated with nicotine sulphate (40 
percent nicotine), 4 pint to 100 gallons of water, to which is added soap 
or spreader, ora 2 percent nicotine dust (2% pounds of nicotine sul- 
phate to 47%; pounds of hydrated lime) may be used. 


BENEFICIAL INSECTS 


Not all of the insects found in an orchard are harmful. Many are 
of no importance, either because they are not sufficiently numerous, 
or because they are not injuring the trees or the cover crop. Many 
others are entirely beneficial because they feed on some of the insects 
that are harmful to the crops. Fruit growers should be able to recog- 
nize these beneficial insects in order that they may not destroy, them, 
thinking them to be harmful. The most conspicuous beneficial insects 
and the ones most often found in an orchard are those that prey on 
various species of aphids. These insects are very important factors 
in reducing the numbers of aphids, and their work is most likely to be 
effective during warm weather when they are active and are multi- 


plying rapidly. 
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Lady beetles are nearly always abundant in orchards, and the beetles 
and their young feed on the aphids which may be on the trees or in the 
cover crops. There are many species, one of the commonest being the 
convergent lady beetle (Hippodamia convergens Guér.) (fig. 75), a red 
beetle with black head and black spots on the back. Some species are 
plain red, others are black with two 
or more red spots, and there are 
also small black lady beetles (fig. 
76) that feed chiefly on red spiders 
and scale insects. Most of these 
species lay yellow or orange-colored 
cigar-shaped eggs, which stand on 
end in clusters. The young, or 
i ue a a larvae, are usually black or gray, 

Yb, PUA: 6, larva, Three times natural’ sie’ With various red or orange mark- 
ings. Some of them are covered 

with a white WAXY secretion, giving them the appearance of mealybugs. 
Although most of the lady beetles are conspicuous, they are not 
molested by birds, possibly because they have a disagreeable taste. 

The larvae of syrphus flies are very common enemies of aphids and 
are most often found in colonies of the woolly aphid. Frequently 


FIGURE 76.—A lady beetle, Stethorus picipes 


Casey, anenemy of red spiders. Forty times syrphus fly 

natural size. (Allograpia 
obliqua Say). 
Five times 
natural size. 


they destroy the colonies entirely. These larvae or maggots (fig. 77) 
are nearly one half inch long when full grown, yellowish or grayish, 
and often with a stripe down the back. The body is widest behind, 
and the narrow head is restlessly moved about as the maggot searches 
for food. No legs are evident. The adult syrphus flies (fig. 78) are 
usually black, striped with yellow, and may be mistaken for wasps or 
bees. They fly actively and often poise in mid-air before darting down 
to a colony of aphids to deposit their eggs. The eggs are elongated, 
dirty whitish, and are laid singly among the aphids. 

The young of lacewing flies (fig. 79) are effective enemies of aphids, 
and also feed on other insects, such as red spiders, newly hatched 
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codling-moth larvae, and the young of leaf hoppers. These larvae, 
which are known as aphis lions, are flat, elongated, tapering at both 
ends, with long legs and conspicuous sickle-shaped jaws. When mature 
they are about three eighths inch long, grayish or yellowish, with red or 
brown markings. They spin spherical white cocoons, which are 
sometimes found in codling-moth bands, and from which the adults 
escape by cutting circular lids. The adults are light green with 
delicate transparent wings and 3 

golden eyes. They emit a very 
disagreeable odor when crushed, 
and this doubtless protects them 
from birds and other enemies in 
the same manner as lady beetles 
are protected. The eggs are de- 
posited in clusters, each egg on a 
long stalk (fig. 80); this is believed 
to prevent the eggs from being 
eaten by the young or by other 
insects. 

In addition to the many preda- 
cious bugs and beetles that prey 
on various insects, there are hosts 
of small, inconspicuous parasitic 
insects, mostly related to the bees 
and wasps, that take their toll of 
the pests. Among these may be 
mentioned Ascogaster carpocapsae 
Vier., which has been introduced 
into the Northwest, and which at 
times parasitizes 25 or 30 percent 
of the codling moth larvae; 7’7richo- 
gramma minutum Riley, one of the 
smallest insects, which parasitizes 
the eggs of the codling moth and 
other pests; and Aphelinus mali 
Hald., a parasite of the woolly apple 
aphid (fig. 81), which is being intro- 
duced into the Pacific Northwest. 

It is difficult to estimate the 
amount of benefit done by preda- em 
cious and parasitic insects. The FIGURE 78.—Syrphus fly killed by tungous disease. 
beneficial species prevent many po- TN TENSES. 
tentially harmful insects from becoming numerous, and therefore 
should be encouraged in every way. Frequently, also, outbreaks of 
serious pests are stopped more completely by beneficial insects than 
they can be stopped with artificial control measures. Unfortunately 
the beneficial forms often do not begin to be effective until after the 
harmful species have done much damage, and the fruit grower cannot 
afford to wait but must control the pests himself. The sprays applied 
to trees, particularly the contact sprays, may destroy many of the 
beneficial insects. However, since the adults usually are not harmed, 
being able to avoid the spray, they are able to return, and they or 
their young may rapidly complete the destruction of the pests which 
has not been entirely accomplished with the insecticides. 
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SPRAY MATERIALS 


Fortunately, most of the insect pests of fruit trees spend at least 
part of their lives in situations that enable the fruit grower to control 
them by means of sprays. Annual crops may often be protected from 
serious insect injury by following certain practices of planting, 
harvesting, cultivating, and crop rotation, but with fruit trees these 
methods are usually out of the question. 
Spraying is expensive, but its cost consti- 
tutes only a small proportion of the value 
of the crop. 

Insects feed in two distinct ways. Some 
bite off and swallow portions of the fruit 
or foliage. Many of these biting insects 
may be destroyed by keeping the trees 
covered with a poisonous material which the 
insects eat with their food. The young of 
the codling moth and other moths, beetles, 
sawflies, grasshoppers, and crickets are 
examples of biting insects. Other insects 
have mouths in the form of a sucking ap- 
paratus which they insert into the plant 
tissue and through which they draw out 
the plant juices. These insects are not 
affected by stomach poisons placed on the 
surface of the leaves or fruit, and it is not 
possible to poison the plant juices without 
injuring or killing the plants; therefore 
Ficurg 70 Young ofalacewingfly. materials known as contact insecticides are 

eS gee used for their control. These materials 
poison the insects through their breathing pores, or by a corrosive 
action on their bodies. The scale insects, aphids, leaf hoppers, tree 


FIGURE 80.—Eggs of a lacewing fly. 


hoppers, and the true bugs are examples of sucking insects. Red 
spiders also feed in this manner, although they are not true insects. 

Several spray materials have been employed so extensively and 
successfully that they have become standard insecticides. The worth 
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of others has not yet been proven, although they may already be used 
to some extent. As arule the fruit grower will find that the standard 
materials, with known ingredients, are more economical and effective 
than similar proprietary compounds. Compounds whose ingredients 
are unknown should be avoided, as they are too often worthless. The 
Federal insecticide act of 1910 specifies that if any insecticide shipped 
from one State to another contains arsenic in any form, the total 
amount of arsenic must be stated on the label; and that if the insec- 
ticide contains any inert ingredients, the names and amounts of each 
shall be stated; or the names and amounts of the active ingredients 
may be stated together with the total amount of inert ingredients. 
The various States in the Pacific Northwest have similar laws govern- 
ing the sale of insecticides within them. Growers should therefore 
refuse to buy any material offered for sale as an insecticide unless it 
is properly labeled. 
LEAD ARSENATE 


There is no more effective insecticide for chewing or biting insects 
than acid lead arsenate. It is a somewhat slow-acting poison, but it 
adheres more firmly to the fruit and foliage than do other materials, 


FIGURE 81.—Woolly apple aphids parasitized by Aphelinus mali. 


and is therefore effective for some time after it has been applied. It 
is usually sold in the form of a fluffy powder, in which form it can be 
handled and stored readily, if kept dry. The quantities recommended 
in this circular are for the powdered lead arsenate; if paste is used, 
the quantities should be doubled, since the paste form usually contains 
50 percent of water. Lead arsenate may be combined with oil emul- 
sions, with nicotine solutions, and with lime-sulphur or bordeaux 
mixture for controlling various insect pests and fungous diseases at 
the same time. If lead arsenate is combined with lime-sulphur solu- 
tion, the mixture should be used at once, on account of a chemical 
reaction which occurs. This reaction may be retarded by putting 
casein spreader or hydrated lime into the tank first, at the rate of 1 
pound to 100 gallons of spray. If any residue of arsenic or lead on 
the harvested fruit exceeds the tolerance permitted by the Federal 
Food and Drug Administration, it must be removed by washing or 
wiping before the fruit is sold. On account of the restrictions on the 
presence of lead on fruit that are contemplated, it may be necessary in 
some cases to substitute arsenicals not containing lead, although these 
materials have not been as effective or as safe as the lead arsenate. 


FLUORINE COMPOUNDS 


Under some conditions certain fluorine compounds may be used to 
replace lead arsenate in spray schedules for the coding moth. This 
is explained on page 7. 
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LIME-SULPHUR 


Lime-sulphur solution has many uses in controlling certain insect 
pests and fungous diseases of fruit trees. It may be used as a dormant 
spray and also, in a more dilute form, as a summer spray. In the 
latter case it is valuable chiefly as a fungicide. The strength of the 
concentrate varies, and should be ascertained from the manufacturer 
or by means of the Baumé or specific-gravity scale on a lime-sulphur 
hydrometer. The quantity of the concentrate required to make 100 
gallons of diluted spray for various purposes is shown in table 1. Dry 
lime-sulphur is sometimes used in order to avoid the need of trans- 
porting the heavier liquid material. It has not proved so effective 
against the San Jose scale as the standard lime-sulphur concentrate. 


TABLE 1.—Dhiulution of concentrated lime-sulphur solutions for various strengths of 


spray 

Quantity ! of concentrated lime-sulphur 

Strength of concentrated lime-sulphur required to make 100 gallons of spray 
solution 

Dormant Spring or 

strength ay summer 

Dormant for Bits or strength 

@aorific strength | blister for Sab for mil- 

Degrees Baumé pee! for scale | mite and dew and 

gravity 120 . and red 
: (4% twig spiders red 
: Baumé) ae (ue spiders 
3% z 

Baumé) Baume) Baumé) 

Gallons | Gallons | Gallons | Gallons 
SG Ce a age a Bp eh SR SE ee 1: 330 914 7 234 134 
By Seba Meee ede et hos Mees Re CAN ers Re et Gene 1. 306 10 7% 3 134 

i Opt Nea ead be pay ta OSLER Mee E Ts Sued, Pes 1, 295 10% 734 3 2 

Daw ies What este hp gel Oe ARON ee PA Reyne OLA Ne Bee Fc 1, 283 11 8 3 2 

SB soe) eI, See a CT ar et enna 1, 272 1114 84 3 2 

SO ee i Sik te Ce tres Se ee En Set OE 1. 261 11% 84% 34 2 
teen Nant peas RROD yeh ed Mela de he abe Sew cere e ee Lash We 1. 250 12 344 244 
7g es sea aap es a a ae ES ek ADB Nie diene Se 1. 239 12% 9% 3% 244 
ZG Sena PON, EN AS AER ee Ret Re ene Nae eee oem 1. 218 13% 10 334 2% 
7 7 ae pe ee De EN summed, Rissa 1. 198 1434 11 44 234 

ic SURE SRE ASE, 5 gee tas (i ee ai 2d aged ng le Gan aided 1.179 16% 12% 4% 

DOE dG thine, OY oe apres Bly Gok eiey Ase yl gers es a ee Be 1. 160 1834 14 5 3% 


1 All quantities expressed in nearest quarter gallon. 


LUBRICATING-OIL EMULSIONS AND MISCIBLE OILS 


Lubricating-oil emulsions are extensively used in the Pacific North- 
west for controlling the San Jose scale, red spiders, and leaf rollers, 
and are also used against the codling moth and other insects. They 
may be purchased as emulsions, or in the form of miscible oils that 
emulsify when diluted with water. If the grower desires to prepare 
his own emulsions, the following formula may be used: 


Waters 8 2800 Sint Meee a da fe ge ee 33 gallons. 
Ammonia-(28, percent) «<2: 2 2. asap tee eee 1 quart. 
Casein’ (imely ‘powdered )< * {eis see eee 3 pounds. 
Oils ey hs bce er ee og Ee a eee 100 gallons. 


Put the water into the spray tank, and, with the pump and agitator 
running, add the ammonia and then sift in the casein slowly. As soon 
as the latter has dissolved, which will be almost immediately, add the 
oil about as fast as it will run from the drum. Be sure to let the 
oil run in slowly until the agitator is well covered, or a reversed 
emulsion may result. (A reversed emulsion will not mix with water 
and cannot be used.) Allow the mixture to be stirred thoroughly by 
the agitator for a few minutes and then pump it through a piece of 
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spray hose at about 250 pounds’ pressure into empty drums for storage 
until it is used. A second pumping is advisable if the emulsion is 
to be kept more than a week or so. The emulsion should not be 
made during freezing weather, but when once made it will stand the 
ordinary temperatures occurring after March 1. It should be used 
as soon as possible after making, although it will usually keep for 
several weeks in closed drums. The cost of making, aside from the 
cost of the oil, should not be over 2 cents per gallon. 

The methods of preparing emulsions for dormant and summer use 
are the same, except that different oils are needed for the two pur- 
poses. The grower should be sure that the proper oil is employed, 
whether he makes his own emulsions or buys the prepared material. 
The most important specifications for oils are the viscosity, measured 
by the rate of flow, and the unsulphonated residue, or degree of 
refinement. For dormant spraying the oil should have a viscosity of 
100 to 120 seconds Saybolt, and an unsulphonated residue of 50 to 
70 percent. For summer spraying under most conditions the vis- 
cosity of the oil should be 65 to 75 seconds Saybolt, and the unsul- 
phonated residue should be at least 85 percent. For yellow varieties 
of apples, such as the Yellow Newtown, the viscosity of the oil should 
not exceed 55 seconds. When oil emulsion is used with lead arsenate, 
it should be put into the spray tank first, and the lead arsenate added 
just before the tank is full. Combinations of some brands of oil 
emulsion and lead arsenate may cause a slight burning of the foliage, 
or the mixture may flocculate or ‘‘curd’”’ in the tank. Either of these 
may be prevented by putting hydrated lime or spreader containing 
lime into the tank, in the proportion of % pound to 100 gallons of the 
spray, before the lead arsenate is added. Combination sprays should 
be used immediately after being mixed. If they are allowed to stand, 
they may undergo changes that will reduce their -effectiveness or 
increase the difficulty of removing spray residues. As arule, miscible 
oils must be mixed gradually with a small quantity of water before 
they are added to the tank. The manufacturer’s directions for mixing 
should always be followed. The quantities of concentrated oil emul- 
sion or miscible oil required to make 100 gallons of diluted spray for 
various purposes are shown in table 2 


TABLE 2.—Dulutions of concentrated oil emulsions or miscible oils required for 
various strengths of spray 


Quantity 1 of concentrated oil emulsion or miscible 
oil required to make 100 gallons of spray 


Summer 
. ‘strength 
eerman Dormant strength eee for 
Oil in concentrate (percent) for ee for scale, red for codling 
rallGe spider, ete. “SESHDS moth, red 
pS spider, 
ete. 
7 per- 4 per- 3 per- 2 per- 0.8 per- 
cent oil | cent oil | cent oil | cent oil | cent oil 


Gallons | Gallons | Gallons | Gallons | Gallons 
1 l% 7, 


ORR teP Opmemmrienme a! bike cy Bo es ke on oe st 74% 4g 3h Z & 
ebay eS Sas Ae ep Ree ay a 7% 44 34 248 % 
UVES ssc BEE See ee ee eee eee ee one 734 438 34 24 % 
LOGY 3 BSE Ee I ee er ree ene ete ee 84 434 358 238 1 

TUBS BS SEA ESSE ee I ape icra lar epg ae aN pe a 938 54 4 234 116 


Pipe pense Sieh ae = ae sh Ds ee yk en ee eee 1038 6 416 3 1% 


1 All quantities expressed in nearest eighth of a gallon. 
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NICOTINE 


Nicotine is a very effective contact insecticide for sucking insects, 
as it not only destroys insects by coming in direct contact with them 
but also acts as a fumigant in hot weather, killing insects that do not 
actually come in contact with the spray. This fumigating action is 
undoubtedly limited to a very short distance, possibly only a fraction 
of aninch. For this reason it is advisable to spray with nicotine on 
calm days when the temperature is above 80° F., if possible, and under 
such conditions the quantity of nicotine recommended for cold weather 
may be reduced. Nicotine is sold in the form of free nicotine and also 
in the form of nicotine sulphate (40 percent nicotine), the latter being 
employed chiefly for orchard spraying. Homemade decoctions are 
likely to be unreliable. If nicotine sulphate is used alone, 2 or 3 
pounds of soap dissolved in water or 1 pound of casein spreader should 
be added to each 100 gallons of water, to cause the mixture to spread 
better and penetrate any waxy covering of the insects. The soap 
should be omitted if the nicotine is added to other insecticides, but 
the spreader may be used. 

PYRETHRUM 


Pyrethrum is finding some use as a contact insecticide. It has 
little fumigating action, and is thus likely to be less effective than 
nicotine in hot weather, but in cool weather it is very useful. It 
should be diluted according to the manufacturer’s directions. 


SPREADERS AND STICKERS 


Some sprays have a tendency to collect in drops and roll off the fruit 
or foliage, and some are easily washed off by rains. A number of 
materials may be added to insecticides to overcome these difficulties. 
Various soaps have been used as spreaders and are very useful in 
nicotine sprays; but soaps are incompatible with lime-sulphur solution 
and should not be used with it. Also, when used with standard lead 
arsenate they have a tendency to produce free arsenic, which may burn 
the foliage or fruit; since soap also causes the lead arsenate to spread 
out too thinly, these two materials should not be used together. 
Another spreader that has been used very commonly is a mixture of 
casein and lime, commonly known as casein spreader or calcium 
caseinate. This is very useful with nicotine or lime-sulphur sprays 
and in a combination of lead arsenate and lime-sulphur or lead arsen- 
ate and oil emulsion. Its use with lead arsenate alone, however, is of 
doubtful value, as it has a tendency to spread the insecticide too thinly. 
There are other spreaders containing protein that may not have this 
disadvantage. Fish oil is a very effective sticker for lead arsenate and 
other poisons, and some fish oils, particularly certain herring oils, 
also tend to spread the insecticide more uniformly. 


SPRAYING SCHEDULES 


In the Pacific Northwest extensive spraying schedules for insect 
control are required only for pears and apples. Ordinarily other fruit 
trees should be sprayed while dormant, and at other times only if 
insects become troublesome, as explained in the sections of this circu- 
lar dealing with the control of the various insects. Apple and pear 
trees should also be sprayed while dormant, as a rule, for the control 
of scale insects, red spiders, and other pests that may be on the trees 
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at that time. Delayed dormant and ‘‘pink”’ sprays may also be 
necessary, especially if scab or mildew is to be combated. On account 
of the prevalence of the codling moth, summer spraying of apple and 
pear trees should follow a definite schedule. Suggested schedules are 
given in tables 3 and 4, and the individual grower must determine from 
his own experience and that of others which schedule to follow. It is 
not often necessary to apply separate sprays during the summer for 
other insects, since these may be ordinarily controlled by modifying 
the schedule for the codling moth. For example, nicotine sulphate 
and oil emulsion will control a number of other insects, and this com- 
bination may be substituted for almost any of the cover sprays, as it 
also constitutes an excellent control for the codling moth. In this 
manner the cost of additional sprays is avoided. 


TABLE 3.—Codling moth spray schedules for apples in the Pacific Northwest 


Schedule Spray | Time of application 
Schedule 1 (1 spray) -_---_------ 1. Calyx spray Pye Sa Ee eS When most petals have fallen. 
Schedule 2 (2 sprays)--------_-]____- 0 (Ge er ae eens Bg We ce ee Do. 
2 ACOVCTISDEAY =: oe ee eee Ne 4 weeks after 1. 
Schedule 3 (3 sprays)--_____-_- LCA xXeS pray = 22s Seer ie eee A S. When most petals have fallen. 
2. First-brood cover spray____------__- 4 weeks after 1. 
3. Second-brood cover spray---------- 6 or 7 weeks after 2. 
Schedule 4 (4 sprays)----_-_-_- lai@alyassSprays 26s ese Se a When most petals have fallen. 
ZERIT SECON ECLISDLA Yee ea ee 2 to 3 weeks after 1. 
3. Second cover spray___-----------_-- 2 weeks after 2. 
4 URhrds cover Sprays 2-2 es 6 or 7 weeks after 2. 
Schedule 5 (5 sprays)------_--- 1 §@alyxeSprays= ses oe es When most petals have fallen. 
2 PRITSTACONCIISDIBY = So ose eee oe 2 to 3 weeks after 1. 
3: SCCONG=COVED SPla Yann 22) = 8 to 10 days after 2. 
4 hin GsCOVeL SPray=.s ss ee 16 to 20 days after 2. 
SD -SHOMEL COVER Sphay== =a = = ee 6 to 7 weeks after 2. 
Schedule 6 (6 sprays) -----__--- 1 @aliyxdSpray a= se ee ee os When most petals have fallen. 
2° SiTstlCOVEL:SDIAVae eae = 2 to 3 weeks after 1. 
Sy SCCONCICOVESDIGVno = ae eee 8 to 10 days after 2. 
A VEnIEGiCOVer:S Pha ys ee = es 16 to 20 days after 2. 
Des HOurtheeo ver Spray == 6 to 7 weeks after 2. 
6: ePiftht coven Sprays A ee Le 10 to 11 weeks after 2. 
Schedule 7 (7 sprays) ----_-_-_- te AWalyxcsprays sas 2 pape aes When most petals have fallen. 
2: SEuTStiCOVCHISDIBYe = een nes 2 to 3 weeks after 1. 
3d SCCONGICOVEr SPLIAa ye = 8 to 10 days after 2. 
APSE RIFGICOVED: SPEayee 2 ee ee 16 to 20 days after 2. 
5 SRGUEthi COvVeLSDIAy<2—- = 2 24 to 30 days after 2. 
G2 sHATEnVCOVClSDEA Yara = eae ee 6 to 7 weeks after 2. 
(Ss tOIxXth COVE SPla y= see ee ee 10 or 11 weeks after 2. 


TABLE 4.—Codling moth spray schedules for pears in the Pacific Northwest 


Schedule Spray Time of application 
Schedule 1 (1 spray) -_-------___ 1. Combined calyx and cover spray-___| Just before worms begin to hatch. 
Schedule 2 (2 sprays)----_----- lex@ Bly xy SPLAVee see ss ee eee | Re When most petals have fallen. 
DAOOVCE SPLAV ee eee ane ee ee 3 or 4 weeks after 1. 
Schedule 3 (3 sprays)--------_- Le \@alyxSpra ye sa ee ee ae When most petals have fallen. 
225 WITSt COVEEISPISV: = oso oot eS 2 to 3 weeks after 1. 
3. Second cover spray__-.----------_-- 2 weeks after 2. 
Schedule 4 (4 sprays) --_-_-_--- te Calyx Spray ee en ee When most petals have fallen. 
2. Hirst COven Spray! *)---a-ebe e 2 to 3 weeks after 1. 
Si SECONGICOVER SDLAY-* sa = eta ae 2 weeks after 2. 
AL UE hird: Cover Spray 22 foe Se 7 or 8 weeks after 2. 
Schedule 5 (5 sprays)-_-----___- 1s '(Calyxtspray 22 2 - eee When most petals have fallen. 
2. Hirst (eover|Sprayes ss ) see 2 to 3 weeks after 1. 
3. Second COVver Spray 2s =o ee 2 weeks after 2. 
A. “Third! COVER Spray 42) ees ee 7 or 8 weeks after 2. 
jah OUrtH. COVED SPLAYe. === 2a 2 or 3 weeks after 4. 
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Dust mixtures have not been so satisfactory as liquid sprays, on 
the whole, although in some instances they have been used success- 
fully. A mixture containing 10 percent of lead arsenate, 75 percent 
of sulphur, and 15 
percent of filler,such 
aS gypsum or hy- 
drated lime, finds 
some us€ aS a com- 
bination insecticide 
and fungicide. 
Nicotine dusts, com- 
posed of hydrated 
lime impregnated 
with nicotine, are 
much used on truck 
crops and may also 
be used on fruit 
trees. Dusting must 
be done in calm 
weather if itis to be 
successful. 


TREE-BANDING 
MATERIALS 


Bands of burlap 
or corrugated paper 
may be used to trap 
larvae of the codling 
moth. Ifthe paper 
bands are impreg- 
nated with a mix- 
ture of beta-naph- 
thol and oil, as 
mentioned on page 
8, it will not be 
necessary to remove 
them at intervals to 
destroy the larvae 
that crawl into them 
(fig.82). Bands are 
also valuable to prevent climbing cutworms from getting into the 
trees. Their use for this purpose is explained on page 30. 


FIGURE 82.—Chemically treated band on apple tree. 


BAITS AND LIGHTS 


Poisoned baits may be used for combating cutworms, as explained 
on page 31. Attractive baits, composed of about 1 part of good 
molasses to 10 or 15 parts of water, are very useful for indicating the 
presence of codling moths in the orchard. “For this purpose the bait 
should be placed in a suitable container, such as a small kettle with 
a bail, suspended near the top of a tree from a pole by means of a 
cord and pulley, so that it may be lowered for examination (fig. 83). 
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The level of the liquid should be maintained by adding water, and 
the whole contents should be replaced every 10 days or 3 weeks. In 


cool weather a small quantity of yeast should be added, as the bait is 


FIGURE 83.—Codling-moth bait in position in apple tree. 


more attractive when fermenting. Four or five of these baits scattered 
about an orchard are sufficient. They should be examined daily 
and the number of codling moths caught should be recorded. These 
baits catch large numbers “of moths, but it has not been demonstrated 
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that they are worth their cost for actual control, although they are 
very valuable in determining when to spray. Lights are attractive 
to some insects, but no insect in the Pacific Northwest is attracted 
in sufficient numbers to warrant the use of lights. 


ORCHARD METHODS AND SANITATION 


The effectiveness of spraying may be increased by planting trees 
at such a distance apart that the branches will not interlock, by 
pruning them in such a manner that all parts may be sprayed thor- 
oughly, and by thinning the clusters of fruit so that only one fruit 
remains. Water sprouts and suckers should be removed, for aphids 
and other insects often occur on them in large numbers. 

Boxes, boards, sacks, and rubbish should not be permitted to 
accumulate in or near an orchard, as they afford excellent protection 
to larvae of the codling moth and other nibernating insects. 

Alfalfa and other lecuminous cover crops are necessary in most of 
the bearing orchards of the Pacific Northwest. Their use sometimes 
interferes with the control of certain insects, such as the tree hoppers 
and the tarnished plant bug. Cover crops are not so necessary in 
young orchards, and clean cultivation may prevent injury by these 
insects. 
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